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PS Readers 


TALK BACK 


He'd Make Speeding Noisy 

I nap been thinking about speedometers 
when I came across a discussion in your 
Letters column in the March 1955 issue, 
which I saved to reread for its boats section. 
It appears to me that the ideal speedometer 
should: 
1, Warn you when you are driving fast- 
er than a pre-decided speed; 

2, Permit the owner (Dad) to pre-decide 


the top speed to be driven by someone 
borrowing the car (son or daughter). 

‘These functions could "be achieved by a 
switch and key connecting the speedometer 
and the horn, For 
switch might be set at 
you went over this speed the horn would 
blow until you slowed down again. 

When your teen-ager takes the car, you 
figure the route and decide on a top limit, 
say 45. You simply set the switch at 45 
miles per hour and remove the key. If he 
speeds, there goes the horn. 

This permits him all the power the car 
has for passing and emergencies, but makes 
it embarrassing to disobey your limit. So 
you sleep nights instead of worrying. 

Micnaet J. Konoskys, Dracut, Mass. 


Upside-Down Planes Still Used 

Tuar very interesting article on old-fash- 
ioned tools [July, p. 139] says that the early 
colonists used their planes upside-down, 
and pushed the boards over them, Chinese 
woodworkers still do; the plane is equipped 
with four legs, and the man just pushes 
the board. The Chinese have an extra trick. 
For ordinary work, the plane “bottom” is 
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flat. But for cutting barrel staves, a dished 
plane with matching blade is used to make 
the staves bigger in the middle. 

E. Story Hicoretn, Brooklyn, Conn. 


More on Snakes 

I neap your article, “False Ideas About 
Snakes,” (July, p. 134] with much interest, 
but there is one point I don't agree with. 

You say that the tiger snake of Australia 
is the most poisonous. That notoriety prop- 
erly belongs to another Australian snake, 
the taipan. Found in subtropical areas, it 
grows to a length of about 10 feet and has 
long fangs. 

A taipan’s bite is almost always fatal if 
not treated within seconds. 

Tiger snakes are more numerous, so the 
total number of deaths from 
bites is higher than from taipan bites. But 
the percentage of deaths among those bit- 
is only 40 percent; 
among taipan victims the percentage of 
deaths is 60 percent. 


Micnart R. Hannis, 
Nowra, N.S.W,, Australia 


. L particularly enjoyed reading the July 
issue because of the excellent question-and- 
answer section on snakes by Clifford Pope. 
Interesting and truthful articles like Mr. 
Pope's help to show people that snakes are 
not repulsive, mysterious animals, but at- 
tractive, helpful ones which save the farmer 


thousands of dollars yearly by destroying 
harmful insects and rodent 
Incidentally, the Ignsiee, but unidenti- 


Get back that wonderful “new-car 
feel”,..the eager, responsive engine 
power you want! Take your car to 
your Doctor of Motors—your skilled 
mechanic—for a diagnosis. If new 
rings are needed, ask for Perfect Cir- 
cle 2-in-1 Chrome piston rings. 

In Perfect Circle’s 2-in-1 Chrome 
set, the top compression ring was 
specially designed to perform where 
pressures are greatest, heat is highest, 


and lubrication is poorest. The new 
‘Type “98” oil ring assures a uniform 
pressure against the cylinder wall, 
plus a side sealing action on the ring 
groove. And both rings are plated with 
thick, solid chrome that resists wear, 
more than doubles the life of cylinders, 
pistons and rings. 

Regain that full power—that satis- 
fying “‘new-car feel” —plus positive oil 
control. See your Doctor of Motors. 


Better Mechanics everywhere install 


2-in-1 Chrome piston rings...The Standard of Comparison 
Perfect Circle Corporation, Hogerstown, Ind; The Perfect Circle Co, Lid, Don Mills, Ont. 
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fied, scientist pictured on page 135 star- 
ing intently at a new-born cobra is 
James A. Oliver, Curator of Amphibians 
and Reptiles at New York City’s famous 
Bronx Zoo. 
Ricanp Miner, Ist Vice-President, 
Reptile Club, Bayside, N. Y. 


Safer Way to Sharpen Stakes? 
Woutp not the op- 
eration suggested in 
“Heel Makes Sharp- 
ening Pad,” [Aug., p. 
181) be quite dang 
ous? If the stake ben rg 
sharpened should slip 
down off the rubber 
pad on the post, the 
hatchet could do 
quite a butchering job on the ope 4 
pad on the ground would be so much safer. 
Cnancorre C. Mansi, 

South Burlington, Vt 


There Is a Paint Pen for Cars 

One of the features of your “I'd Like to 
See Them Make” column in September was 
a request from M. M, Carey of Newcastle, 


Pa., for a paint pencil for touch-up jobs on 
the automobile. 

Chrysler makes something very similar 
—a touch-up paint applicator that looks and 
operates like a fountain pen. If Mr. Carey 
would like to see them make it in person, 
I'd like to invite him to visit our MoPar 
plant the next time he is in Detroit. 

Sam Petox, Chrysler Corp., New York City 


Latest News: 60 Million Years Old 

Come again with that business about the 
radio star “Cygnus A” being two galaxies 
in collision 60 million light years from the 
earth [“90-Foot Eyes on Wheels Will Lo- 
cate Radio Stars,” July, p. 88]? This means 
that the signals picked up from Cygnus A 
left it 60 million years ago! Please pass the 
salt! 


L. C, Fresscnen, 
Port Elizabeth, South Africa 


The universe is an awfully big place. 
The closest star is the sun, and its light 
requires about eight minutes to reach us, 
There are only a few other stars close 
enough for their light to reach earth in 
less than 10 years’ traveling time. Many 


See your hardware dealer 


G rorutar science 


CRESCENT TOOLS 


CRESCENT TOOLS —" 
ne Uinege Te Word 


Can you profit by their mistakes? 


You needn’t make that mistake. “going to school,” without inter- 
You can get that better job, those fering with your present job or 
big promotions, the regular raises your social life, 

that so many I.C.S. students re- yoy con study with 1.€.5. at 
port. And you can do it without in your spare time! 
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stars are so far off that their light or radio 
twaves must travel hundreds of millions of 
years before they can be picked up by as- 
tronomers. We know these stars, not as they 
are now, but as they were eons before the 
human race evolved. 


The Volkswagen Is Roomy? 
I’m Giap Messrs. Luckett and Francis 
enjoyed their trip in the Volkswagen, as 
I knew they would [“Volkswagen Races 858 
ept., p. 144]. In fairness to 

signer, though, it should be 
mentioned that climbing in tail-end-first is 
about as practi as entering a Continental 
through the window, I get my six-foot-three- 
inch frame in and out of my '55 VW in 
about 0.2 seconds with no special display of 


's more, I can drive quite comfort- 
th a fedora on, an accommodation 
s not offered by any of the current 
Detroit-mades. 

James VAN SICLEN, Queen 


s Village, N. Y. 


Associate Editor Francis reported: “. . . 
Luckett’s getting aboard [the VW] was a 
production. He opened the right door, 


backed onto the seat, scissored his legs 
and somehow got himself stowed in.” 


‘Smear or Erase? 

Tuar suggestion of George Stevenson for 
an éraser key on typewriters [“I'd Like to 
See Them Make,” Aug., p. 60] couldn't 
work quite the way he’ proposed. If the 
tiny pad soaked in eradicator were clipped 
on a present key, it would merely discol- 
or the ink on the typewriter ribbon, not 
eradicate the error. 

W. J. Wooo1n Jr., Darien, Conn. 


Mr. Stevenson's idea would work on those 
typewriters that have a lever for holding 
the ribbon out of the way of the type 
(used in cutting mimeograph stencils). 


New greaseless way to keep your hair neat all day 


New VITALIS® Hair Tonic with V-1. 
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Prevents dry, shaggy 
“musk-ox hair” 


‘New Vitalis keeps hair in 
place and prevents dry- 
ness with V-7, the grease~ 
less grooming discovery. 

‘You never have an over- 
slick, plastered -down 
ook. Try it. You'll like it. 


Sacks 


Anornen Fine rnopuer 
(OF BRISTOL-NYERS 


YOU WANT TO ENJOY AN 


ACCOUNTANT’S CAREER 


INVESTIGATE THIS OPPORTUNITY TODAY! 


you're that person, here’s something 
that will interest you. 

Not a magic formula—not a get-rich-quick 
scheme—but something more substantial, 
more practical. 

Of course, you need something more than 
just the desire to be an accountant. You've 
got to pay the price—be willing to study 
earnestly, thoroughly. 

Still, wouldn’t it be worth your while to 
sacrifice some of your leisure in favor of inter- 
esting home study—over a comparatively brief 
period? Always provided that the rewards were 
good—a salary of $4,000 to $10,000 and up! 

An accountant’s duties are interesting, varied 
and of real worth to his employers. He has 
standing! 

Do you feel that such things aren’ for you? 
Well, don’t be too sure. Very possibly they 
can be! 


gate LaSalle’s Problem Method of training for 
‘an accounting position? 

Just suppose you were permitted to work in 
an accounting firm under the personal super- 
vision of an expert accountant. Suppose, with 
his aid, you studied accounting principles and 
solved problema day by day—easy ones at first 
—then more difficult ones. If you could do this 
—and could turn to him for advice as the 
problems became complex—soon you'd master 
them all. 

‘That’s the training you follow in principle 
under the LaSalle Problem Method. You cover 
accounting from Bookkeeping and Basic Ac- 
counting right through Accounting Systems 
and Income Tax Procedure. As you go along, 
you absorb the principles of General Account- 
ing, Auditing and Basic Cost Accounting. Then 
you may choose Commercial Accounting, In- 
dustrial Accounting or Public Accounting and 
prepare for the CPA examinations. 


Your progress is as speedy as you care to 
make it—depending on your own eagerness to 
learn and the time you spend in study. 

Will recognition come? The only answer, as 
you know, is that success does come to the man 
who is really trained. It’s possible your em- 
ployers will notice your improvement in a very 
few weeks or months. Indeed, many LaSalle 
graduates have paid for their’ training—with 
increased earnings—before they have com- 
pleted it! For accountants, who are trained in 
organization and management, are the execu- 
tives of the future. 


Send today for Free Book 
“Accountancy, 

The Profession That Pays” 
For your own good get all the facts about this 
completely new and modern accounting train- 
ing. Write for free book “Accountancy, The 
Profession That Pays,” which will prove that 
accounting offers brilliant futures to those who 
aren’t afraid of serious home study, and will 
show the wide range of opportunities that 
exist today. No cost or obligation. If you want 
a position of higher income, greater prestige, 
Mat Tue Coupon Now! 


Member, National Home Study Council 


LASALLE EXTENSION UNIVERSITY 
‘A CORRESPONDENCE INSTITUTION 

417 S. Dearborn St. Dept. 1183H Chicago 5, Ill, 

T wont fo be an accountant. Send me without obligation, 

Free Book, "Accountancy, The Profession That Pays.” 


Nome. 
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“I'd like to see them make... 


” 


OIL-DRUM CONVERSION KITS for making cheap 
stoves for construction shacks and EE, 
When one drum gives out, fittings could 

on another.—C. B. Casler, N. Westport, Mass. 


4 


MULTIPLE-SCREEN TV SETS. Cabinets with screens 
at both sides as well as the front would do 
triple duty in hospitals, hotels, clubs and schools. 
And in the home, such a set would require less 


OUTSIDE DEFROSTERS for car windshields, with 
engine heat passing through louvers fitted with 
files to keep out the rain or snow.—Cpl. 
E. W. Birkholtz, Fort Monmouth, N. J. 


FLAT CANS OF DOG FOOD in several sizes. 
You'd only have to remove the lid and loosen 
the food with a fork. The can would serve as a 
dish.—John Bainbridge, Old Forge, Pa. 


rangement of the furnitu: 
within the cabinet could duplicate us picture 
from a single television tube for all: 
viewing.—Koriun Nagian, Los Angeles, Calif. 


A DUSTLESS BROOM with a hollow handle of 
plastic that could be filled with water. Pressing 
a valve at the top would release the water for 
a clean sweep.—Bill Uhase, Cleveland, Ohio. 


y $5 for cach one published. Please wre 
postcards only. Write’ name and address 
iy. Contributions cannot be acknowledged or returned, 
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Learn Radio-Television 


Servicing or Communications 
by Practicing at Home 
in Spare Time 
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 Sr'work: NRI can supply training quickly, You like. Diploma when you 
without expense of going away to school. Coupon now. Paste it on» postcard 
Keep your job while training” You learn envelope. ACTUAL LESSON FREI 


; at home in your spare time, NEU is the page catalog that shows opportun 
‘ - GLDEST and LARGEST howe study Radio. Squipment you get. Con aU NIL 
- ‘TWVschool Its methods have peoved soecess- Easy terms. NATIONAL RADIO. INSTITUTE, 
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Prize Projects BY PS READERS 


Giant Globe Maps Earth. Almost 15,000 
hours of his spare time have gone into 
this five-foot sphere, constructed by 
Ludwig Kriin, a carpenter of Kempten, 


Hidden Axle Lowers Trailer. Planning a 
walk-in camp trailer with only a 10-inch 
ground clearance, B. T. Smith of Lub- 
bock, Tex., needed working room for its 
axle and spring. So he ran them right 
through the aluminum trailer’s body 
and built a box seat over them, 


largest wooden globe showing our earth 
in relief, After carving wood pieces to 
give exact elevations, he nails them on. 


Limburg of Pittsburgh, Pa., is shown 
holding an aluminum ring in mid-air 
against the pull of gravity. It won the 
junior-division first prize at the 1956 
Buhl Planetarium School Science Fair. 


Have you recently completed workshop project of which 
you are particularly proud? Send a good photograph of 
Your work, along with the negative and a Brief descripti 
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Veterans and Non-Veterant 

Whether 17 or up to 45 years of age, pre- Training in 

pare for your future now. Don't be satisfied | REFRIGERATION 

with a “No Future” job. Train the Coyne ad 

way for a better job in a field that offers a 

world of opportunities in the years ahead. ELECTRICAL 

WE TRAIN YOU IN CHICAGO ‘APPLIANCES 

Learn the easier, practical way at Coyne, | canbe included 

on real, full size equipment. No advanced 

education or previous experience needed. Lifetime employ- 

ment service to graduates. 

Train in the shops of Coyne—where thousands of successful men 

have trained for nearly sixty years—Coyne is the oldest, best 

equipped school of its kind—established in Chicago in 1899. 
FINANCE PLAN Enroll now. You may pay most 

of tuition later. Part time employment help for students. 
CLIP COUPON NOW for big new illustrated C 

book. No obligation; no salesman will call. Get vital facts now! 


1B, W. COOKE, Presid . FOUNDED 1888 
ELECTRICAL ScHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
'300 5. PAULINA STREET, CHICAGO, Dept. 85-73 
ELECTRICITY & RADIO % TELEVISION % REFRIGERATION % ELECTRONICS 


-~ADIO-COLOF 7, 


IN GREAT SHOPS OF COYNE— 
Largest, Oldest, Best Equipped 
PEE School Of Its Kind In The U.S. 


Mail Coupon 
Today for 
BIG FREE 
BOOK 


ils of your 
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Keeping the Home Shipshape 


FOR A WARMER GARAGE, seal the sides of the 
door with tubular atherstripping. Fix the 
tacking to the casing so that the strip fits 
tight against the outside of the door. 


~ 


PLUG IN THE HEAT LAMP to crisp cereals and TO STRIP OFF WASHABLE WALLPAPER, 
crackers, heat up rolls, or soften butter for it first with coarse gandpaper. This will break 


spreading. Use it, too, to warm cold plates or down the nonabsorbent surface so that water 
to keep a filled plate h 


ot for a late comer. can soak through to loosen the paste. 


SECURE A GARBAGE-CAN UD with a coil-spring 
curtain ro winds or prowling cats 
tof the “doe, aol hang A wise won't bape Bs Haat the ends over the handles, 
Wve it to hold boots and rubbers. closing one hook to anchor spring to can, 
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8. TWO-WAY RADIO—Op- 
crotion and maintenance of 
|b, Wack communis 


‘INDUSTRIAL TELEVISION. 
Inston, operation serv 
.MILITARY ELECTRONICS ing of closed circuit TV systems. 
~ Automatic weeps 16 AIRCRAFT RADIOWFlight 
fester, comel fewer epare: 
tor, radia eperetor. 
7. AUTOMATION 10, COMPUTERS—Install 
2. RADAR TECHNICIAN— TRONICS — Speci jain Elecironie 
Operation and mainienence laconic snsiuments devices for office ond 
‘ofnevigetion devices, ete, matic control, 


+++ PLUS MANY OTHERS 


may 
Television sat, you wish, 


TRAIN IM OUR WELL-EQUIPPED LABORATORIES 
‘can get all of your waining in our great Chicape, 
capable Ineructors werk closely 


willtell you how 
(o wondertal fotore tor yourvell 


‘Geing into business for 


Sater phe taeecie eeeaiee DEVRY TECHNICAL INSTITUTE 
Yourservce inthe Arad Force. Mal he A141 Belmont Ave, Chie 41 Il, Dept. 5.11.8 


for 0 sort inthis billion dollar field, 
(Of the opportunities sted above, | om interested in No 


Formerly DeForest's Training, Ine 
4141 BELMONT AVENUE, CHICAGO 41, ILLINOIS 
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=» Make Big Pay-Feel Secure-Work Steady 
New Shop-Method Way To Learn 


AUTO MECHANICS 


At Home In Your Spare Time 


2 FREE BOOKS 
MAIL COUPON 


Start Earning Spare Time Cash ative magaing wad: Abou 
Soon After You Start Training ts: S019! now car the orice ms 


1d training is 
‘take om re 


food jobs now wait 
2 few months 


You Get Practical Experience 
Using Tools and Tune-Up Kit 


YOURS—THIS FINE SET OF MECHANIC'S TOOLS 
AAs part of your training, CTI sends you this set of 


your tools, You will put action into your training = 
sce your knowledge “come alive.” — — 


ruments to help 

hhim Toeate engine trou fadent of CTI— 

and only CT1—you enjoy this advantage too. We send you 

this professional kit of essential instruments. It includes a 
coum Gauge and Fu 


Diesel or Body-Fender Training Also 


So complete is CTI training in Auto Mechanics that you 


ok power fand accurat 
System CTT offers you better 
fend you 


siwy &Feai: Mail Coupon: Get pacts On Jobs and Training 


Vocational experts say that jobs are more secure and pay is higher in the old, 
From Industry tablished industries, The automotive field is one of the eldest, the largest, the 
One of the lartst auto trade aaocatons in America Moat pronperous (look at auto sales!) You just can't pick « better trade than 
ps lithe Nermat gute wre, seslatioe tm Amecien (RUSS Laschenen, Prove to yourself tat tals acs Loo! for pout Fl aut ead 
St ar ais Mat etal tie USA Atm mall coupon below to Commarcal Trades institute, 1400 Greeclea!” Aves 
fit promee rere highly eooaan at Chicago Tomand we'l send you the facts 


FREE BOOKS TELL HOW MAKE GOOD LIKE THESE CTI MEN 


T COMMERCIAL TRADES INSTITUTE Dept. A408, 
1400 Creenloat Aves, CNenge 36, 1, 


Mail me your book Bit Money. In Auto Mechanie 
tna LE Sample: Both PRE. 


INiedged. mechanic 


Name —__ hee 


SA Camrwmonr, Ie 


‘have had 3 pay eases in # month 


I Poputar science 


Late News 


The first electrical highway is now abuilding in, of all places, Greenland. 
Two parallel wires are being buried in the snow across 100 miles 
of Arctic ice cap to keep the Army’s big Weasel tracked vehicles 
from wandering off the trail and falling into crevasses, The wires 
will carry alternating current, which, detected by a receiver 
aboard the Weasel, will tell the driver where he is between the 
trail wires. An alarm will go off if he crosses a wire. 


Can you tell-a juvenile delinquent just by looking at him? Maybe, say Pro- 
fessor Sheldon Glueck and his wife, Dr. Eleanor Glueck, of Har- 
vard Law School, But if your image is a furtive, sallow, 
underweight youth, you're wrong. It’s the All-American Boy, 

the muscular, athletic type who is 

most likely to run into cop-trouble. 


SHAPE OF A DELINQUENT 
} How body types vary among : 
2 juvenile delinquents = 


The Gluecks’ latest report analyzes 
a group of 500 delinquent boys by 
body build. The result: 60 percent 


were found to be the athletic “meso- 
morph” type; 14 percent were the 
more delicate, slimmer “ectomorphs”; 
12 percent were the softer, rounder 
“endomorphs”; the remainder were a 
ture of the three types. By com- 
parison, a similar group of 500 non- 
delinquent boys included 30 percent 
mesomorphs, 40 percent ectomorphs, 
and 15 percent each of endomorphs 
and balanced types. Physique does 
not cause mesomorphs to go wrong. But it may make trouble 
more likely. If they can’t find action that is socially acceptable, 
such as sports, they blow off steam the wrong way. 


Protection against Qrippe seems to be at hand. A new vaccine developed by 
e Public Health Service was tried last winter on 4,000 recruits 
at the Naval Training Center in Great Lakes, Ill. Fifty to 70 per- 
cent of “respiratory illnesses characterized by fever” were pre- 
yented. Only one shot was needed. The new vaccine works 
against only three types—those most common among young men 
of 13 known “adenoviruses.” The vaccine doesn't help at all 
with the common cold, which is another breed of bug. 


Legal tangle in the sky. Suppose you're flying in a British airliner over 
France. Where are you? Some countries, including Britain, would 
claim that you are in Great Britain, other countries, including 
France, would say no, you are in France. A new attempt to 
straighten out such mixups was made this fall by international 
aviation experts, who have been puzzling over the problem since 
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Late News 


1912. The point is not academic: Babies are born, crimes com- 
mitted, and wills written in airplanes. A baby born aboard a 
British plane over France could choose either British or French 

hip. But a baby born aboard a French plane over Great 


citizenship from its parents. The French would say that the birth 
took place in Britain. The British would say it occurred in France. 
Criminal possibilities are even more intriguing—a defense lawyer 
would try to switch trials to the country with easiest laws. 


What should foreign words mean? You may be able to guess—and come out 


right—reports Dr. Roger W. Brown of Harvard. Try it on the 
list at left, which was selected from a group of Chinese, Czech 
and Hindi words that Dr. Brown tested on 80 students. The Har- 
vard men, who knew only English, 
guessed right about 60 percent of 


What's This Mean? the time when asked to match a 
Cue werd ah of pair of opposite-meaning foreign 
eo Coron ge words with the equivalent Eng- 
eadeniier go> lish. In one case—matching “heavy” 
CHINESE and “light” to the Chinese “ch'ing” 


and “ch'ung”—they scored 98 per- 
cent. (Ch'ing means light.) Dr. 
Brown explains that the students 
agreed on their translations, right 


pinnenoneire reas | or wrong, because of “a shared 


notion, a cultural conception, of 
what certain sounds usually mean 
in English.” But he doesn’t understand why they were so often 
correct. And when he tried the same kind of test on 20 Chinese 
who spoke no English, he got fewer correct translations. 


Short takes. The all-aluminum auto engine—lighter, cheaper, sturdier—came 
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closer to practicality with the development of a new method for 
spray-coating aluminum cylinder walls with steel. Aluminum 
pistons, now in use, don’t work well bearing directly against 
aluminum cylinder walls, but will work against steel surfaces. 
The problem has been getting thin steel to stick to aluminum . . . 
You'll be able to hunt this fall with comfortably dry feet if you get 
a pair of the new boots made with silicone-treated leather. The 
silicone blocks water but not air. Dow Corning developed the 
Sylflex process . .. Anew Admiral Corp. radar speed meter can 
be set to watch only cars exceeding the speed limit, to work a 
camera or tape recorder, and even to make a traffic light down 
the road turn red and halt the speeding car . . . You can look for- 
ward to an evening of delightful nostalgia with “Trolley Car 
Treasury” (McGraw-Hill N. Y., $5.95), the new book by Popular 
Science’s Frank Rowsome Jr. It has wonderful old photos—horse 
cars, cable cars, trolley Pullmans, trolley hearses and trolley 
wrecks—and a text deliciously spiced with Rowsome wit. 


80 TIMES AROUND THE WORLD — 
AND NOT A SINGLE BATTERY FAILURE ! 


Test Proves Auto-Lite Sta-ful Finest Battery Money Can Buy 


Auto-Lite engineers set out to see just how much 
punishment Auto-Lite Sta-ful Batteries could really 
take. Not in limited laboratory tests, but in 
actual “on the road” tests under the most ex- 
treme conditions. Here's a report on those tests. 
For 25 months (and over 2 million miles) these 
batteries were punished in desert heat and 
below-zero cold, in short city runs, and coast-to- 
coast trips in the United States and Canada. 


Dry Charged... 
Fresh 
when you buy! 


Bor 2 vats 


FINAL RESULT: Not one single battery failed! 
After 2 years’ continual use, 95% gave better cold- 
weather starting than required of new batteries. 
The test also proved that Auto-Lite Sta-ful 
Batteries need water only 3 times a year in 
normal car use. For a battery that gives long 
life and quick, sure starts, get _a road-tested, 
road-proved Auto-Lite Sta-ful. For only a few 
pennies a month more you can have the finest. 


AUTO-LITE 


ehey 


Needs water only 3 times a year* 


Aut-te manatees ovr 400 preucts, incadog Spak Pegs, Batis, Wee and Cale and Acomatve etic! Satams ... sll thoughout the United Sates and Cade, 
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He’s already an 


~~ ELECTRONICS 
ENGINEERING 
~ DESIGNER 


Out of high school just 2 years ago, this young 
man has already started a fascinating, highly 
rewarding career in electronics engineering. No 
matter whether you are now 18 years old—or 28 
—a 26-month Embry-Riddle education will pre- 
pare you for a quick start in this lucrative pro- 
fessional field. 


Electronics Engineering Design course concen- 
trates on essential technical studies and practical 
projects. With the aid of top flight Embry-Riddle 
instructors you'll master many absorbing fun 
mentals --- Microwaves and Radar, Servomechan- 
isms, Industrial Electronics and Television, to 
mention a few of the subjects. 


‘The demand for trained engineers is greater than 
the supply—and will be for years! So take the 
first step now—mail this coupon. And remember, 
study and play in Miami's perfect year-round 
climate is stimulating and exciting. 


FOUNDED 1926 


SCHOOL OF AVIATION 
fam mE MAIL THIS COUPON TODAY mam mam 


DEAN OF ADMISSIONS, Dept. 91 
Embry-Riddle Schoo! of Aviation, Miami 30, Floride I 


Without obligation, please send FREE ond postpaid full 
portieslors. 


1S aectnonics mobminio Devon 
TG AcRONAUTICAL ENGINEERING DESIGN 
| 


Nome, 


Addeoss.. 
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CAN YOU THINK FASTER 
THAN THIS MACHINE? 


Be careful before you answer. GENIAC the first electrical 
brain construction kit is equipped to play tic-tac-toe, cipher 
and ‘encipher codes, convert from bina 


to decimal, 


fn'sylfogtams "aswell subtract, multiply and divide. 
Speciile problems in a variety of fields—actuarial, policy claim 
Settlement. physics, etc., can be set ved with the 


‘completely 
red ‘with templates in the manual, This covers 33 cit- 
Cilis'and shows how new ones can be designed 


re, 20d 


alyzed 
Solutions. transformed "direct 
Ereate from over 400 special 
Somponents a tachine that 20 


mn Algebra and the alvebealc 
‘cireuit. diagrams. 


teachers of science or 
ing, philosophy or paycholory will ind theao excel 
‘Onstyators of circuitry, salutions In symbolic lorie, 
Bumbers, cybernetics, and automation. 


$2 outside U.S. Mall 
Name & Address with check or money order 40 


ssipp 


OLIVER GARFIELD, DEPT. PS-116B 
126 Lexington Avenue 
NEW YORK 16, N. Y. 


85 W. 42 St, Now York ai ng 


instead of a job 
train for a career 


Siar io emnioy Tri-State Callexe 
thls "word-famed 


gy TRI-STATE COLLEGE 


5116 College Avenue Angola, Indiana 


il 


INVENTORS 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys | 


62-L DISTRICT NATIONAL BUILDING 
WASHINGTON 5, 
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Learn at Home 


in your spare time 


to Fix Electric 
Appliances 


Better Pay-More Opportunities 


Get into a eld where there fe tmportant, work and eppor- 
y for the trained man, Millions of electric a) 

Old every, Year. Every wi 

‘Many of thei need service and repair. Owners pay 
Weil’ to have them’ Axed quickly, ‘properly..‘This. is. your 
Opportunity. fora better jab, your own part time or full 
{lie buninens "NRI can give you the training you need, at 
jomte, in Your spare time: 


Spare Time Earnings Start Soon 


Boon after starting you will be able to 
fixing ‘toasters, clocks, fans, Vacuum cleaners, etc., {oF 
Relughbors and trends.” Keep’ your Job while learning and 
earning. Put-spare time to work for you. Work i 
Basement, garage, spare room. You'll be amazed 

Quickly you, too, ean start earning many extra d 
shows you how, Bven before you tnish training 
time earnings may pay for the course and equipment. 


NRI Sends Tester to Learn and Earn 


rover equipment to 
Hh this ‘cours 


ood spay 
Fecord: @xperience back up this 
Gourse: Write now to: Blectrie 
Appliance. ‘Training, NRT. Dept. 
SRfe"Washington 8, D.C. 


Lesson and Book @ 
Mail this NOW! 


1 Frcec No Saleaman will call. 
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FREE-A BUSINESS 


OF YOUR OWN 


Start Spare Time eNo Training Period 
eNolnvestment — eNo Stock to Buy 


SUBSTANTIAL MONEY-MAKING 
OPPORTUNITY soa 


All we ask of you is 
that you like to sell. If you can 
fair living selling anything else, we 
show you how to make tremendous 


‘MasTex Work Garment salesmen are 
making thousands of dollars in hundreds 
of communities all over America. Men who—a year 
fago—didn't know what a work garment waa, are now 
Buying homes and cars with the profits from a MASTER 
Dealer franchise. Your sales are volume sales, repeat 


‘ales, 


‘eady-income-to-you sales. E 


compete. MasTEE brings you the world's finest, most 
complete quality lines in new styles and fabrics. We 
‘supply everything you need~—samples, sales material 
‘and guidance. You can startright away in your spare 
time. Keep present job until you are sure your new 
Dusiness is all we say. Write us today for full details, 
GEO. MASTER GARMENT Co. 


T, LIGONIER, INDIANA 


Fata Sire Ncw Proving Mths Print fll 
‘Soe shat, POSTERS BANNIRS, 
dr at etme (8 
‘io), RO AR 


SekiraTrvEs WANTED. Gollan prose op. 
dan Help al HUGE DSMAND Wt? 


SSCREEN-PRINT, Dept. 111, 1S127 $, Bradway, Lot Angles 61, Call 


ENGINEERING [pelgeialian 
B.S. DEGREE IN 2¢ MONTHS 


AERONAUTICAL, CHEMICAL, 
TEAL end ELECTRONIC ENGINE 


Toaiidualtaed 
Engineering’ ® 


aed Goverame 
Torelijn countries Decernber, 
vee. Send’ coupon for tree catalog and. full 


‘proved for Gil" 


Pleose send me free information 


DEGREES 
DAcronouticat 


Electrical C) 


: DEGREES ins 
‘Chemistry OD 


INVENTORS 


If you believe that you have an 
invention, you should find out 
how to protect it. The first step 
is to have a search made of the 
prior pertinent U. S. patents. 
If a report on this search indi- 
cates that the invention appears 
patentable you can apply for a 
patent, and the specifications 
and claims should be prepared. 

The firm of McMorrow, 
Berman & Davidson, with of- 
fices in Washington, D. C., is 
qualified to take the necessary 
steps for you. We can make a 
preliminary search on your in- 
vention, advise you whether we 
think it can be patented, and 
prepare your application for 


patent. 

Unless you are fully familiar 
with the U. S. Patent Laws, we 
recommend that you engage the 
services of a Registered Patent 
Attorney to protect your inter- 
ests. The patent laws are your 
laws. A patent gives you the 
right to prevent others from 
making, using or selling the 
invention claimed in your pat- 
ent for a period of 17 years. 

Use these patent laws for 
your protection. Investigate 
whether your invention can be 
patented. If you have what you 
believe to be an invention, we 
suggest that you have this firm 
make a search for you. 


Send for a copy of our Patent Booklet entitled “How To 
Protect Your Invention,” containing information about 
patent protection and patent procedure. Along with this 
we will also send you an “Invention Record” form, for 
your use in writing down and sketching details of your 
invention. We will mail them promptly. No obligation. 


They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 


PATENTS . 


COPYRIGHTS . 


PATENTS 


1422 VICTOR BUILDING, WASHINGTON 1, D.C. 
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. Se R? 
LAAking for SE al 


1 


‘Something? Escort 
wins? 


ilice of profits. Huge savings by 
local production makes possible low 


prices and high income potentials, 
Truly an outstanding manufacturing 
opportunity. 


than lumber, Wide color 


Brikerete Book No. 2 and tentative reservation of territory. 


BUILDING = Brikcrete Associates, Inc., 422 W. 25th, Holland, Mich. 
MATERIALS 


CANADA: Dunn Masonry Mo 


402 Dundas High le, Ontario 


High School Course 
at Home 


Vl Send You This Handsome 


SAMPLE CASE-FREE 


FROM BRICKS 
TO ROOFING MATERIALS 
WHATEVER YOU NEED 


Find It Fast 
In The | 


Yellow Pages 
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Hee 


ae 
se eee present job 
PREPARE NOW AT HOME FOR ~ offer 


A PROFITABLE CAREER IN 


AUTOMATION = ea 


ELECTRONICS! 


PRACTICAL NEW TRAINING METHOD 
1S THOROUGH, DOWN-TO-EARTH 


Making Electronic Devices 


AUTONANGY 
AND He h 


Frese Print 


DrVRY TECHNICAL INSTITUTE 


CHICAGO 41, ILLINOIS 


Gy. Zone__Stote. 
1049 TT's raining ls evalloble In Caneda 


DIFOREST'S TRAINING, INC. 


—I 
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UT PRICE SALE 


NEW 5 x 10 


POWERHOUSE GIANT 


Brings everything 5 times closer 
up to 


50 MILEs Away! 4-98 


CASE 


PLASTIC! That's why it doesn’t give cloudy blurred imi 

Objective lenses interior conted with magn 

like ‘expensive ‘cameras and $25 binoculars. 6. Extra large 

50mm. ‘objective lenses gives you viewing even in moonlight! 
‘stom gives you 66% ‘more power than 

better viewing whether it's one or 50 


66% MORE POWER 


Just arrived from Germany—the new POWERHOUSE “GIANT”. 
‘This ‘model ix new and completely. diftereat. It's 6 ING 18 BELIEVING! 
Dowerful than the original POWERWO Tey the Powerhouse Giant at our risk! ONE look thru this now 
Veloped by the famous 101. Powennause “ciate wil convince yout Because words and 
renter range. greater clarity Pletures alone cannot adequately describe It, we want to 
Magnification, Birger and. bet Sane to you on T daye home trial, Use t on hunting and Aehing 
know-how and superb workma tripe, th bird for vacation fun, 
Quality features usually’ found in $25. binocula Always have iy 

Now 7 Ways Better: Gon'e think this I 
4, Hlth structural strength without tring w Se 1k toe Seen ns: 
Ounces, 2. Aluminum draw tubes for smoother {aster focal ‘ 
3. Polds to your eye width. 4. Precision Ground Lens No. 66 with case. 


19. 497 ¢ Plastic 
Storm Window 3 TURRET 99 
cur 19140.’ «| stupentst MICROSCOPE 7 


Price indow 
© NO TOOLS ‘© NO NAILS 100X 200X 300X 


Imagine! . . TRIPLE revolving turrets 
‘300, 200 OR 100 POWER PO. 
CosiNct’ Mnely” ground, » polished 

Achromatic len 
Sonstruction breclsion-tooled 
threadings. Ideal for iab, school oF 
hobby use. Sturdy wooden ‘caso and 
included. 


IHESO BOR- 


1.99 Order by No. 198 


7.99 FT 


MIGHTY MIDGET 


Spy camera 


Ae = 
ee ome 1 98} sow $4.99 , 15X PRECISION 
tenner | sizgnvene” TELESCOPE 


Lowest price ever! By far the greatest telescope value we've ever offered! Ex 
{Sx entes enlarges arta viewed as such ae $85 mes! Hassome all-metal, 


q 


re. Only 
Ne. 43—Complete with Triped ond Case. 


[,no. 48 .. 
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Only 4.99 


—SAVE UP TO 60% 


NEW... Hi-Power All-Purpose 
Professional PAINT SPRAYER .. 


One of Thoresen's greatest bargains in 10 years! Over 50,000 
people gladly paid up to $20.95 for this type sprayer. NOW « . - 
Save $20, Our cash price only 9.95. This bargain made possible be 
cause of our big buying power direct from famous factory. We 
buy for cash & sell for cash only. For 9.95 you get exactly the 
same model, made in the same factory as that sold on television 
for much, much more! 
CUTS PAINTING TIME 75% 

SAVES YOU HUNDREDS OF DOLLARS! 
Why pay professional painters $20 to $50 a room? With this 
sprayer you turn out quality jobs for mere pennies! 


THROW AWAY THOSE SLOPPY PAINT BRUSHES! i «(Man 
No more backaches, brush cleaning! Just plug in—press button & j 
paint automatically, You will turn out a clean, satin-smooth job f 
the very first time! No streaks, brush marks, dripping! Reaches 
corners, deep cracks, rough & pebbled surfaces—far easier than 
scratches on auto fenders, lubricate under chassis! ‘Fakes paint, 9 
lacquers, varnishes, shellacs, disinfectants, insecticides. etc, 


a brush, 
ONE-THOUSAND-AND-ONE USES! 
Use around house, shop, garden, garage. Paint walls, ceilin, 

Needs no tank or wir compressor. Built-in strainer—can't clog, 9 
Gripr’clenns itself in seconds. Can't breakecabscluiely Sat Sak © WHY PAY $29.95? 


floors, furniture, screens, tools, doors, boats, toys, etc. Spray 
secticides, Use for exterminating, mothproofing, touch-up 


“i 


to last a lifetime & double guaranteed by its famous manufacturer 

and by Thoresen’s, Limit one per customer at this rock bottom Complete Kit 
price. No extras to buy! 
No, 102 7 pesense . 9.95 


Reg. 1.98 $15 VALUE! 


HI-SPEED 99 
HOME&CAR Now 5 


WASHER GERMAN PRECISION MADE 
.22 BLANK PISTOL 


tn the ich 


Sein MALE lime: "No splash: 
ing! Has 2 washing beads— |! THORESEN‘S, Dept. 7-MC 

se, rush ead or SR CuTE || 352 Fourth Avenue, New York 10, N.Y. 

fits: circular SQUEEGEE ll Rusu the items listed below on 7 day free home trial—money back guar- 
head, for smooth, antee. If T'm not completely satisfied with the merchandise, T will return 
Windows, etc. Wipe Win 't days for full refund. 

Washes. Automate Hydraulle Payment enclosed. Rush prepaid._(] Send COD. plus charges 
Sudser’Duilt-int No back oF sanity aete Price 
arm. strain. Now 3. section 

handie—extends from 7 to 3 
{t'Send 99¢ for COMPLETE 
Kit: 3 section handle, 2 
heads, automatic sudser, plus 
Uberai “supply of Detergent 
Pellets FREE. 
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These great minds were Rosicrucians... 


njamin Franklin Isaac 


WHAT SECRET POWER 
DID THEY POSSESS? 


Why were these men great? 


How does anyone—man or woman—achieve 
greatness? Is it not by mastery of the powers 
within ourselves? 

Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind ! Learn the secrets 
of a full and peaceful life! 

Benjamin Franklin, statesman and inventor 

« Isaac Newton, discoverer of the Law of 
Gravitation . . . Francis Bacon, philosopher 


and scientist . . . like many Twig BOOK 
FREE 


other learned and great men 
and women . . . were Rosictu- 
cians, The Rosicrucians (NOT 
a religious organization) have 
been in existence for centuries. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annually 
to all parts of the world. Ad- 
dress: Scribe W.Q.X. 


Te ROSICRUCIANS 


San Jose (AMORC) California, U.S.A, 


Scribe W.Q.X | 
‘The ROSICRUCIANS I 
(AMORC) 1 
San Jose, California, U.S.A. I 
Please send me the free book, The Mastery of | 
Life, which explains how I may learn to use my | 
faculties and powers of mind, f 

1 

1 


Name. 
Address. 


(ae ng 


r 
i 
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MORE $ $ $ PER HOUR WITH 


MODERN IMPROVED 
LAWNMOWER SHARPENER 


Grinds All Reel 
Type Mowers 
low Grinds or 


Flat Grinds Bed Kai 
Engine, oil, oF gatoline 
STB not removed from 


power mowers. Wher 
handle ond roller re- 
main in place. 
Moderns pr 
grinding sures re. 
peat business 

100% Steel Construction, 


Faster—Easier to 
operate 
NO CHANGE IN PRICE FOR OVER 10 YRS, 
with Ya HP. Motor 


YOUR WAY 


WEL AHEAD! 


Learn Arc and Gas Welding In Spare Time 


‘Your opportunites are greater when you learn 40 une this great tool 
cf oder industry. ‘Training in welding pene the doo key 
industries. Now you can train at home with UEI 

Teehodes techalqscnmctallrgy, Boeprins, shop 
portant phaser 

—ae4 


Wiite Fr FRE Foetal You can flow tomestaly 
training with actual shop practice. High schoo 
Siploms not neceasary. Weite NOW! 


V2; {5) UTILITIES ENGINEERING INSTITUTE 


TPS 2523 Shetield Ave., Dept. WIM-8, Chicoge 14, Ill. 


TELEVISION “ELECTRONICS - RADIO 


IN GIME DYNAMIC, MODERN SHOP METHOD, 
HOME TRAINING COURSE 


yportunities in ALL 8 BRANCHES of the Television, Elec- 

tronics, Radio Industry 

‘Check all you receive in One Master YOU DO MANY PRACTICAL JOBS 
‘curcuit analysis and 


You do 
many other down-to-earth experi- 
ments. You build « modern TV set 


EY 


i 
¥ 
# 
| 
| 

il 


EARN AS YOU LEARN! Masy of our fe 
sz, tans an the et i So 
more m Spare ‘Tins fbn we show 
ko while farang. YOU 
GET GRADUATE ADVISORY SER- 
Vice, 700. 


et ast ervcs-nan ow ve omer mane vrt# 


1 1920s, ncutton st 
| keel ET, Smads 

Hesh reo TV-Rado“ Opportunity” Book and single 
Veen No seman wl cll 
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Not Satisfied With es! Present Earnings? 
| Investigate 


Sound your = cman it | ) This NEW 2in1 


EASY ON OIL FOR KEEPS M/s; oppontUniry 


© Popular, Money-Moking HOT 
DRINK and HOT SOUP Vendors 

© Handle Either or Both Typ 

© We Train You, We Set Up Routes 


because— 


to-operate vending machings 
i 


$15818,000 yearby! 


Ing age, address and phone, 
b. No obligation! ® 


Superior Distributing Corp., Dept. CF-11 


4555. Warren Ave, Denver 22, Cole, 


OF i ad 


Pennzoil with 27 
keeps engines clean 


| it’s true—you't use less oil when you use CABINET MAKING 
| Pennzoil with 2-7! For this different Pennsylvania ee COST HOME TRAINING COURSE 
| motor oil has an all-oil lubricating body that ¥ FOR BEGINNERS & ADVANCED CRAFTSMEN 


stays tough under even the most intense aw tore mitee pol yon Bratecnaty fm 
‘engine heat and pressures, It also prevents “aiid 


pated ghop method training ‘ell 
formation of carbon, sludge and other oil- 


Covers everything. Eary 
INTERSTATE TRAINING SERVICE 
wasting deposits, By keeping rings, valves and 
bearings clean and free, Pennzoil with 2-7 


DEPT. F-2, PORTLAND 13, OREGON 
keeps the whole engine smooth-running, safe, 
and easy on oil—not for just a few miles after Wanit#0|passia':5: 


an ol change, but fr keeps. Get Pennzoil CIVIL SERVICE TEST? 


with 2-7, The Tough-Film® oil, now, in the 

WOMEN, 18-55. Thou- 
exact seasonal grade for your car! x ay ad Bee 
NOW for next examinations. 
Write immediately for free 36- 


g 


prams, 9 (evans Sree, page book, with list of 
we many positions and par- 
(C@re ror your can a ticulars telling how to 


prepare. Grade school ed- 
ucation often sufficient, 
Veterans get preference, 
omen Pm oe CDE HE FRANKLIN INSTITUTE 
Peta 8.3. 08 7. (ot Government Controlled) 
Dept. A-90, Rochester 4, N.Y. 
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NOW — while the Television-Radio-Electronics industry is 
expanding at the fastest rate in history — is the time for 
you to prepare for a top-pay lifetime job . . . or your own 
profitable business. 


New TV stations are’ going up constantly . . . soles of TV 
sets are breaking all past records . . . new products ore 
being announced almost every doy . . . new plants ore 


LEARN BY DOING 


As port of your training | give you the equipment you need 
‘401 up your own home laboratory and prepare for a BETTER- 
PAY TV JOB. You build and keep an Electromagnetic TV 
RECEIVER designed and engineered to toke any size picture 
tube up to 21-inch, (10-inch tube furnished, Slight extra cost 
for larger sizes.) . .. also a Super-Het Radio Receiver, AF-RF 
Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, 
CW Telephone Transmitier, Public Address System, AC-DC 
Power supply. Everything supplied, including all tubes. 


STUDY NEWEST DEVELOPMENTS 
My training covers all the latest developments in the fast-growing Television- Almen trom the very 
1 industry. You learn about FM — RADAR — COLOR TV — 


Radio-Electror 
‘TRANSISTORS — PRINTED CIRCUITS, 


CHOOSE FROM THREE COMPLETE COURSES 


covering all phases of Radio, FM and TV 
1. Radio, FM and Television Techniclon Course — no previous experience needed, 
2 fechnicion Course —: 
3, TV Studio Technician Cours 


‘Alter you finish your home 
Ing ta Course 1 or 2 you com have two 
weeks, 50 hours, of intensive Lab work 
fon modern slectronie equipment et out 
‘omodate resident school, Pierce Scheel 
of Redio & Television. THIS EXIRA TRAINING IS YOURS AT NO 
[EXTRA COST WHATSOEVER! 


FCC COACHING COURSE 
Important for BETTER-PAY JOBS requiring FCC License! 


You get this training AT NO EXTRA COSTI Top TV jobs 
190 to FCC-licensed technicians. 


y tale 
EXTRA TRAINING 

IN N.Y.C. AT NO 
EXTRA COST! 


52 EAST 19th STREET 


Radio-Television Training Association 


NEW YORK 3, N. Y. 
Licensed by the Stote of New York ® Approved for Veteran Treining 


VETERANS- NON-VETERANS 


TRAIN NOW FORA 


OP-PAY JOB IN 
TELEVISION Fn 


No, Experience Needed—/ train you AT HOME in your SPARE TIME 


springing up to meet the heavy demand for these product. 


Troined men are needed urgently. The head of CBS-Colum- 
bia product service department estimates that the industry 
will need 200,000 service men by 1959. The best jobs will 
{90 to the men who are ready for them. Right now isthe time 
for you to prepore yourself. Delay can be costly 


EARN WHILE YOU LEARN 


money by repolring 


Tilvend res 


nyse’: | I 


THIS COUPON 


TODAY! 


TELEVISION. tom 


1 AM WeRAESTED 
nee Teen Cae 
Ch mesy tater Ce 


ow 


NO OBLIGATION! 
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LET CAR EXPERTS 


guns vorR 


Same FREE Offer 
On MOTOR’S New Truck 
pair Manual 


BULOVA WATCH 


HANDS 


eeleaiy: wives 


“How fo Go info ; 
Business for 
YOURSELF” 
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Famous 15 and 17 Jewel 


ic’ XMAS DELIVERY GU: 


VENTRILO 
a b apis 


im. Thus 
ACO at 


BOTH FREE! 


Rush Name on 
Postcard Today! 


RCA offers you the 
finest training 


Radio-TV 
electronics, 
TV servicing, 
Color TV 


SEND FOR THIS FREE 
BOOK NOW! Saree 


(ad diephrtpet cred 


YOU } 


can | 


acquire i— 
LA NIGHTS AT HOME! 
LL.B. DEGREE 


LaSalle's famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
‘od of instruction . . . you learn by doing—han- 
dling legal problems—not by memorizing rules. 

Send for two FREE booklets, “Law Training 
for Leadership,” and “Evidence,” answering 
questions about Law and its value to you, an 
telling how LaSalle Law graduates are winning 
rapid advancement in business and public life. 
Mail coupon below. No obligation. 

LA SALLE EXTENSION UNIVERSITY 
Institution 
Dept. 1183 Chicoge 3, I, 


Send me your two FREE booklets described above, 
without obligatio 


Nome, 


Seat. 
City, Zone & State,..4s 


Inventors 


[[stetch and describe your invention. 
Sign, date and have this disclosure 
witnessed by two people who under- 
stand your invention. Have us make 
a preliminary search among U. S. 
patents already granted for similar 
types of invention. We report on the 
probable patentability of your inven- 
tion and recommend your further 
course of action. 
NX 7 
Write for instructive booklet, “Potent Protection 
lnventors” ond our conveniant “Evidence ef ln- 


Vn. Fran 


240-M MERLIN BUILDING. WASHINGTON 
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INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to patent procedure—without any obli- 
gation on your part, 


PATRICK D. BEAVERS 
Registered Patent Aitoraey 
937 Col 


bian Building, Washingtor 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
VENTION RECORD” FORM AND 
“PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”. 
CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 36th FLOOR, 116C 
NEW YORK CITY 


Wybeehey ‘gu lnvencion Je pateayable can bo subeesatiaiy do. 

termined by a search of 'U, 8, Patent records, Without 

Gus ee ree, ws the steps you 
MONJOHN N- RANDOLPH 


Rexistered Patent Attorney 
205 Columbian Building Washington 1, D.C. 


INVENTORS 


ate 
PATENT Wiedmmarion REGISTERED PATENT 


INVENTOR'S RECORD, ASNOCIATE Examiner 
without ebilestion rare ore. ana-teae 
GUSTAVE MILLER 


116 PS WARNER BUILDING 
WASHINGTON 4, D.C. 


MNVENTORS 


K'] U. S. Patents protect your inventions. Our free 
FF book of “Instructions on Patent Procedure for 
‘ertificate of Invention” form 
out obligation. 

Cc. A. SNOW & CO. 


REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, D.C. 


PATENT LAWYER 


pe HUNTING 
SuINGSHOT 


cuamaitere: 


a genuine cadmium b 
GUARANTEED 
TO OUTLAST YOUR CAR! 


‘GREATER euccrROLYTE 
carer 


TAK 
ans 


MAKES LIGHTS 80% BRIGHTER 


u haven't been able to buy such 
tteries. 
‘wi. nor rnceze—stanrs ‘Truths, the batteries 


eines Ins aT ARE TIC 
AND DESERT TEMPCRATURES, 


‘NOT DAMAGED BY OVER-CHARGE. 


‘many construction designs, an Ameri- 

ean manufacturer has at last devel- 

‘The key to the remarkable and long service life of The Cadmium Batte 

SiS Ue dicovery ofa meted fi ng the grids will pol ent 
ium 


One price for all 6- and 12-volt 
‘and light trucks: Only $39.95. Never 
offered for less than $100. 


EXCLUSIVE DISTRIBUTORS 


Los Angeles. 


i 
1 Yeo xancas St €1Seponte, eat 
NOW BEING APPOINTED 1 Please ship Cadmium Battery guaranteed to outlast my ear, 
. 1 esses. ‘DAYS shipping Wo door. 
‘The Cadmium Battery Corporation operates its own completely modern, | De volt automotive (O)1vott automotive 
165,000 sq. ft. factory and is a financially responsible organization. If you | ygarot car Medel of Car. 
are interested in acquiring a valuable distributor franchise (no charge | 
for franchise) with a protected territory guaranteed in writing, contact | Make of Car. No. ot Cylinders__ 
tus at once by telephone, wire or letter. Address John Galahad, Sales | 
Manager, Cadmium Battery Corporation, 140 Kansas St, El Segundo, y  “*™* 
California, Phone: EAstgate 2.0967, El Segundo. Cable address: capmrum, J Address 
! 
1 


Engineers Needed! 
—say national industrial leaders 


Become a a ‘Send fr 
MECHANICAL est 
ENGINEER nies 
or 

ENGINEERING 

TECHNICIAN 

at 

MSOE 2p Milwaukee Berman’ $ pay loan Bank 


RMAN BLDG. 


LL 
& ara 4 


BALTO. 1, MD. 


‘Yes, engineers are needed — and for 
every professional engineer, industry 
also requires five trained engineering 
technicians. 

Choose MSOE to prepare yourself 
for a worth-while career in mechanical 
engineering or technology. 

Complete laboratories, and field 
trips to some of the largest and most 
progressive industrial plants in t 

| 


ilwaukee—machine shop of the world. 

‘Courses approved for veterans — A 
non-profit institution of higher learning 
— Governing board and advisory 
committees of leading industrialists. 


HYPNOTISM 


Be Popular Amaze _ Entertain 
my rect, a eeaae 


BS Degree in 36-42 mos. Options in plan out amet Hypnotle 
fengincering, metal fabrication, and industria, today. Sent fn plain wrapper. 


ENGINEERING TECHNICIAN SCHOOL: OF APPLIED NYPNOLOGY. 
South N.Y. 19, N.Y. 


Choose from these courses — 
MECHANICAL ENGINEERING 


Associate in Applied Science Degree in 18 mos. | Dept. 211 120 Control Por 
Sptional study" In sir conditionseg, wchustral 

engineering. technology. 

TECHNICAL SERVICE COURSE 


0 6 mos. Optional study in 
\"enetale fabrication * 


‘A complete series of courses in 
Electrical Engineering, with majors in 
electronics and electrical power, is 
also available. 


TERMS OPEN JANUARY, APRIL, JULY, SEPTEMBER 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Mail coupon for 


School of Engi cern 


BUILD 16 RADIO 
CIRCUITS AT HOME WITH THE 
PROGRESSIVE RADIO "“EDU-KIT” 


omuy ee compusre 


Please send the new illustrated career booklet ¢ 
on Mechanical Engineering and Technology. PROGRESSIVE “EDU.-_ 


Union Av 


Name. 


a Age 


Address 
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If veteran, give date of discharge— zone... State 
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CADILLAC 


HUDSON 


PACKARD PLYMOUTH 


Chilton Shows 
You How in this 


GIANT NEW 
4% |b. EDITION 


of the world’s most 
famous car repair manual 


BY THE WORLD'S 
LARGEST AUTOMOTIVE 


For a limited time only, we 
will Include FREE the famous 64-page 
Chilton SHOP KINKS book with your pur 
chase of the above Chilton "ALL CARS" 
Service Manuel. Tips include easy ways 
to locate shorts; correct vibration, sticking 


— 


CHEVROLET CHRYSLER 


LINCOLN 


MERCURY 


PONTIAC 


CONTINENTAL 


DE SOTO DODGE 


NASH OLDSMOBILE 


plus FRAZER, WILLYS, 
HENRY J. and KAISER 


e 
Md totes a fot | 


J 
RS Tee 
Z TALL CANS" Manual 
job faster, easier and 
‘rom engines to tra 
ane 
Bimont 3000 big 


clockwork! gowrong. 


‘a secret to fixing cars 


tter than you may 
from carburetors to ignitions 


NOW! Even beginners can handle practically 
ANY job on ANY make, model or part! 


and this world famous Chilton 

h it, you ean handle practically any 
e dreamed, 

. from power steering to over 

it tells you just what 


‘shows almost every operation step by step in 

pictures. 

having the 19 Chilton experts who prepared it standing beside you, 

Just follow their simple instructions and it 
non the toughest jobst 


‘Using your Chilton Manual is like 


ble to 


PRACTICE 10 DAYS... FREE 


No guess work! No lost time! Just look up 
the make, model and part you want to fix. 
Trouble-shooting charts help you locate 
what's wrong. Then every step of making 
jeeded repairs or adjustments is explained 
in a way you're sure to understand. 
Puzaling details are made crystal clear. 


You'll find this giant Manual in almost 
every car shop .. . because it saves loads 
of time even for the experts. You'll find 
it in schools, in Army-Navy training - 
and wherever beginners are fixing CARS 
BECAUSE IT MAKES EVERY JOB SO 
EASY TO DO. 

From beginning to end, the Chilton 


214 CAR REPAIR 
Tips FREE 


“ALL CARS" Manual is a complete praoe 
tieal working guide by Chilton's Motor 
Age and Automotive Industries magazine 
‘experts. It shows how to handle jobs with 
standard tools under ordinary conditions. 

‘You learn work-saving shorteuts. You 
learn what mistakes to avoid. In many 
cases, Chilton even takes into account the 
wear’ of parts on old ears and gives you 
“wear adjusted” specifications for best 
possible car performance. Covers every 
model_of above 22 leading makes from 
1940 through 1956—over 650 models in all, 

Contains over 800 pages; 53 Trouble- 


MAIL COUPON! See for yourself how easy it is 


JT CmLTON COMPANY, Dept. PSLISK. 5605 Chestnut Stet, Pilodsihia 39, Po 


Send 

Brace covnnstione 
Meneets will pes 
cnocn terres 

eee 


ir ca te 
‘SAVEL ! 


noises; bond brakes without “high” spots 


and over 200 more! Any one of them 
‘can save you many hours of hard work! 
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| 23 YEARS AT THIS ADDRESS 


JERE Bebe te 


cermar_ 15% off one 


AAA PREMIUM GRADE GUARANTEED 12 MONTHS 
Scidctea tor Tougwest Jabs-pricer Shaved to the Wom 


THIS 
re @ AMAZING 
on fe ‘OFFER NEW 


TV “DETECT-O <r 


STANDARD 634 N. Broad St “pill %, 


Locksmithing “taxtno 


YOURS FREE WITH ire 
MANUAL SHOWN BELOW 


FIX TV: 
RIGHT AWAY 


even if you never fixed a lamp 
at doorbell before! 


‘7 LAST—9 well-known ex- 
ert tel you how to Ax ich “more 
or radio sétat 


peat SEND NO MONEY 1 1 
Hinpie sat Maui" coupon NOW! If book D E R Ww E A K N E Ly 
See TAO BEAD 
eer own profitable business! Pitan Rowe wY. If worried by “Bladder Weakness" (Getting Up 


Why 1 
ing urination) or Strong Smelling, Cloudy Urine, due 


ho author 
uty fale to. common Kidney and Bladder Irritations,” try 


CYSTEX for quick help. 30 years use prove safety for 
young and old, Ask druggist for CYSTEX under 
money-back guarantee, See how fast you improve. 


| AN HOUR 
| WITH THE NEW 


PLASTIC SANDWICH MACHINE 


PLASTIC SANDWICH’ 

‘ast you only 8¢ each, tal 

only 2-3 minutes of your time, ¥ 
sell for 50c to $1.00 each! 

“Plastic Sandwiches" are thin sheets of plastic fused 

Gaminated) around social. security cards, photo- 

raphe, driver's licenses. membership cards, cte, Any- 

jing you want to permanently save. 

Send today for FREE sample and illustrated litera- 

ture for our complete line of sandwich machines 

from $35.00 up. 


z+ | PLASTICAST CO, odttedtitsis 


JB POPULAR SCIENCE 


FREE! MASONITE’ PLAN 


shows how to make 18 CHRISTMAS projects! 


SMaronite Corperation—Manufecturer of quality pone! products 


You don’t have to be an artist! Just follow 
the diagrammed pattern and presto! There’s 
jolly Santa big as life—or bigger, if you 
choose. 

Want to build the Nativity scene for the 
yard? Or a make-believe fireplace for the 
living room? Masonite's free plan has these 
patterns, plus carolers, elves, bells, bows, 
candles and all the other traditional Christ- 
mas themes. 


It's fun working with Masonite panel 
‘They have no knots or grain...won’t split, 
splinter or crack. They cut cleanly with hand 
or power tools. And they take all kinds of 
beautiful finishes. 


Durable? Your Christmas cutouts will last 
for years and years. Weather won’t hurt 
them. In fact, these are the same dense and 
rigid panels builders use for houses, such as. 
the one in our illustration. Ask your lumber 
dealer about Masonite panels. And send the 
coupon now for an early start on your own 
colorful Christmas decorations. 


An 
MASONITE CORPORATION 
Js | Dept Ps-11, Box 777, Chicago 90, Tl, 
al Ip Canada: Masonite Corporation, 


Gatineau, Quebec 


Please send me your free folder and more informa- 
tion about Masonite. 


Name. 


area vipaaandipireatess|. 
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Get America’ e, Big-future 


& DIESEL COURSE “spore rime: 
spare time! 

Los Angeles’ National Schools, America’s automotive 
‘Technical Trade School since 1905, now brings its famous | 
resident Shops and Paculty direct to you at hi 

pare you to earn more money, with job securit 
fast-moving, opportunity-filled Auto Mechanics Industry! 
Get your home training from the “Car Capital of The 


World”— America’s most auto-minded city, center of Hot 
ports Car activity! Mail coupon right now! 


Rod and 5} 


“SHOP-METHOD” HOME TRAINING! 
YOU MASTER ALL PHASES, INCLUDING DIESEL. All lessons 
fully illustrated We show you how to earn as you learn. 
‘OK for Vets, Graduate Advisory Service. 


YOU GET AND KEEP THIS PROFESSIONAL EQUIPMENT! 


Approved for I Training 


NATIONAL SCHOOLS 


y 


51, Vane 


NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 27, CALIFORNIA 

NATIONAL SCHOOLS, Dept DC-116 
MAIL NOW TO OFFICE NEAREST YOU 


4000 $. FIGUEROA St. og 187 N. LA SALLE ST 
Ls ANGELES 97, CALIF ‘CHICAGO. HL 
rd for FREE Ant-DeselOpcortunty Boch and Samgle Lesson 
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PIECE SURPLUS 


$ 
POWER TOOL SET 


=a! 


133 


rend New-U. 5, Govt Serpon 
Once ote Bergen on Pee 
Teal Acomary Se. 


Retail Vales — 


124 
ow te font toe 


Sand 958 ae Jr pu 


2nd Mang ar on 122 pace 
has te BF a 


HR HARTSDALE, N.Y. 


BLUE STEEL TOOL CO., Dept 


‘ea Uri Gita 


ATTENTION HOME WORKERS 
WE NEED YOUR PRODUCTS 


UL. NEW PLAN! ished in every aren to 
i Casceratt pr red by ‘home workers: 
Aiso‘men wanted for participation in spare-time. sub: 
plan to help (il huge demand. We supply full 
materials, everything—you {lt orders 

‘and all types of portable. 


EXPLORE THE 
WONDERS OF SCIENCE 


a Send today for your free “Wonders of 
S Science” book, s, complete 
details on FT'S. $1000 


Scholarship Contest. You'l find all the 
\\ fascinating chemistry and. microscope 
sets there too. Show them to. your 
Family; they'll want you to 
ona fel scence caveet wil 
Chemeraft out. 


; FREE SCIENCE BOOK! 


THE PORTER CHEMICAL CO. Hi 
DEPT. |, Hagerstown, Md. H 
Send my FREE copy of WONDERS OF SCIENCE” | 


j contoining scholarship information and picture 
| Of your science outfits 


Nome. 8 


a —— 


TRADE IN YOUR 
FREE HOURS FOR A 
FULL, RICH FUTURE 


3 FREE BOOKS 


“How to Succeed.” (3) Sample lesson (Math) showing |. 
For Real Job Security—Get an I. C. S. Diploma! 


Few investments pay off like the wise ine 
vestment of free time. Here’s what the 
hours of self-improvement you spend today 
can mean to you tomorrow ... 


— success enough to command responsi- 
ble, interesting positions. 


— Money enough to live comfortably and 
graciously. 


— leisure enough to enjoy your family and 
friends, your interests and hobbies. 


AN HOUR A DAY PAVES YOUR WAY 

There's a fuller, richer future waiting for you. 
Hurry it up! You can do it by studying with I.C.S. 
in your spare time, at your own pace. No inter- 
ference with work or social life. In one hour after 
supper each night, you can master any one of 
277 L.C.S. Courses. 


1.C.S. METHOD BRINGS QUICK RESULTS 

“I obtained a Civil Service professional rating 
one year short of the time required to complete 
a college engineering course,” reports A. P. A., 
Wyomissing, Penna, Courses are direct, job-re- 
lated. Bedrock facts and theory plus practical 
application. Complete lesson and answer service. 
Easy-pay plan. Diploma to graduates. 


(1) Illustrated catalog of opportunities in field that interests you. (2) 36-page guide to advancement, 


method. Just mark the coupon and mail it today! 


1. GS, Seranton 9, Penna. Member, National 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 32641X, SCRANTON 9, PENNA. 


(arti it of 256 courses) 


‘witout cot or eblizton snd me "WOW to SUCCEED” andthe opportunity bookiet abot th iid BEFORE which {have marhd X (lus sample leson): 


‘Show Cad and Si etaring 
ig and Painting 


ile Desi 
rowing 
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B tes 
8 
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8 
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i 


othng Noor 


‘Canadian residents send coupon fo International Correspondence Schools, Canadian, Li, 
Occupation. Nentras, Canada. - Spec tulion rates to members of the U.S. Atmad Forces 
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THE ORIGINAL SEED 


TopPerformence, 

Design, Styling! 

Over 70 Models 
Broa 


gir Plywood 


BOAT 
PLANS, 


BOAT PLANS 
& PATTERNS 


We, 30. 7° 9* Pram Dinghy —_We.35. 11° 3° Outboard 


Lor Mare! Earn Morel str profenional of 
technical schools. Advance 

pie, Fuller Ute: indhiduel Courses of complete 
sehedde: WRITE FOR SCHOOL BULLETIN. 


| Free Book on Arthritis 
| And Rheumatism 


“Use Only Exterior Fir Plywood 
For All Marine Construction 
(EXT: DFPA® Means 100% Waterproof Glue!) 


Towels ic Pwo esocton bet. 1, Tacoma 2, Wash. | 

| Please send plans checked below. | enclose | 

| Betioreechtiedle ts Rot) i 

1ooo0ooon ooo! 

[nao no-35 maa AS MSO mS MHD MES | 

[Name 1 

1 1 

1 I 

1 ! oe 

I | [iestéan'siaoia"™"* bevy “ans:at™ 


42 roputar sciewce 


. i YOUR OWN PEAY TC BUY: 
¥ CIRELITE RoRicg 9 Ee OO cen te eT 
Y cot Afetrpoe Rime > ll 10 DAY FREE TRIAL or MONEY BACK GUARANTEED 


bi Tene secre gre soot AMAZING NEW DESIGN 
60 40 600 POWER ~ 2 EYEPIECE 


SPECIAL MICROSCOPE 
anoTuer PALLEY scoor 


‘AMAZING NEW IMPORT 
TERRESTRIAL & ASTRONOMIC 


TELESCOPE 
«hou Sea) 


PALLEY 60 to 450 POWER 


MICROSCOPE 


rt ca waty ther Waigig ers sonore 

752" vasx everuct 99S 
83 and 40 POWER 

ASTRONOMICAL SCOPE + 


122, 


secrine SET 


-200: Buy 
SINE microscope NOW 
fer STUDE 


Perfect GIFT INT ~ AMATEUR. SCIENTIST, 


wEW 

UMPORT 
ects sper 
soils Mies 
Cistn test 


SPECIAL MICROSCOPE LIGHT F ¢) 


20 POWER x 40mm 
SPOTTING SCOPE 
W TRIPOD & CASE 
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1664 ‘This Big Pr “al Book foll 
PAGES Dian eis workin eorooe 
coring gripes conte 
Sern de eae ete 
Staite 


in 
Fuly Explained. 
‘Acomplete Guideof 1064 Pares, 


ve 
Every Mechanic ean Step Up his Skill with AUDELS GUIDES. 
Containing Practical Inside Information inaHandy Forwn. Covers 
facts and figures of your Trade. All illustrated and explained. 
[Books sent to you for 7 DAYS FREE EXAMINATION. Send No Money. 
Nothing to Pay Postman. Check Books Wanted — Mail Today. 


23 St., New York 1% 


IC) HOME APPLIANCE SERVICE GUIDE. 800 Pages $4 
IE) AUTOMOBILE MECHANICS GUIDE. 1é6¢ Pages, 
TRUCK & TRACTOR GUIDE, 1298 Pages 

IC) DIESEL ENGINE MANUAL, 375 Pages... 
CUMACHINISTS HANDY BOOK, 1650 Pages 
WELDERS GUIDE. 600 Pi 

COBLUE Print READING. 440 Pages 
| MATHEMATICS & CALCULATIONS, 700 Pages’ 
(C) SHEET METAL PATTERN LAYOUTS, 1100 Fi 
(G) SHEET METAL WORKERS HANDY BOOK, 388 
EI MECHANICAL DRAWING GUIDE, 160 Pa 

] MECHANICAL DRAWING & DESIGN, 480 Pages 


g 
g 

Gilani soon or ececimicivy 100 Popes 
BELvErm DleroNA B00 Terme 
CELEETRIG LIBRARY, 7000 Fuge 17 Bc Su 
CRRT MERA TOW & Atrconifonng 0 = 

G Mictwaterrs & etHAnies GUISE. 300 
© bce reant tNeinéess Gutoe sc rags 
8 
8 
8 
8 
8 
8 
g 
| 
8 


ENGINEERS & FIREMANS EXAMS, 525 P 
PUMPS, Hydraulies & Ale Compressors, 16: 
OPERATING ENGINEERS LIBRARY (3 Books)” 


ook Sel 


CARPENTERS & BUILDERS GUIDES ( 
PLUMBERS & Steamftters Guides (2 Book Set ) 
MASONS AND BUILDERS GUIDES (& Book Set 

PAINTERS & DECORATORS MANUAL, 450 Pgs. 

HOUSE HEATING GUIDE. 1000 Pages... = 
OWL BURNER GUIDE, 384 Pages. >< |: 


MAKE STRIPES with 
new PAINT PEN @ 


Fee cence atiettenmtaees kee 
ten medalpnnes ips Hoceu wallear 


balot oc undersiaze 
Ecramics: metals, fabrics aod baper 


Extra 1/4°tip.51.20_ DOUBLE 8 pier 


WENDELL MFG. CO. Bererseoe tar 


Basa AIRMAIL COLLECTION 


MPANHTA 96 


pou 


Set this spectacular colle: 
fmaits from’ strange, faraway 
Europe, the exotic Orient! World's I 

id Zeppelin, many, many other 


‘Atrien 
‘A truly ree 


her un 
costs, ACT NOW| 


JAMESTOWN.N.Y. 


"Men Against the Sky. 
lusual offers. Send 0c form 
JAMESTOWN STAMP CO. DEPT. F11PS 


TASOPE PHOTO-ENGRAVING PLANTS 
Establish your own py jOTO- EN. 
GRAVING business. Moke cuts for newspapers, 
Printers, and advertisers, Make etched name 
plots, plagues et. Instructions furnished, ne 


‘or by mail will pay for plant and pay you well 
for your time. Write for FREE catalog. 
TASOPE, DEPT. PS-11, AURORA, MO. 


LEARN PLASTICS 


| COMPLETE LOW COST SHOP METHOD 
in HOME TRAINING NOW AVAILABLE 


zy cx lg Money portunities in 
aiding" canting fo ving, 


WUT!” INTERSTATE TRAINING SERVICE 
SOOKuET DEPT. ¢-2, PORTLAND 13, OREGON 


STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


THE NEOTARIAN FELLOWSHIP 


Desk 5, Mekwiek Bullding 


RUPTUREDE 


BE FREE FROM TRUSS SLAVERY 
NOW there is a new modern Non-Surgical treatment 
that permanently corrects rupture, These Non-Su 
gical treatments are so certain, that a Lifetime Cert 
feate of Assurance is given. Write today for our New 
FREE Book that gives facts that may save you pain- 
ful and expensive surgery, and tells how non-surgl- 
cally you may again work, live, play and love and en- 
euiein the manne: ou dese: Therese noobigatin. 

seelsior Hernia Clin ‘3103, Rxcelaior Speing, Mo. 


NEWER CAR $100 


Kansay City 6, Miisourt 


iy Moron co.» Gent, 11-8: 2015 NE. TBH Sti, FR Low 


ONAUTICAL 


Wo, B50; IN JUST A FEW SHORT MONTHS, you too, con be cashing 


Completed 
oon Ten Ome! the big pay checks and enjoying on assured fulure in 
mate thon Fore: glory nnowed_ man witha pay industry. Never before har there been such a) demand 
mran with a 30% rem, $330 0 inereate otter om: for there hey men. You con keep your present job while 
Any Nya you propore for a beller one, Get into. the prof 
hot ‘poys off with success ond security. You need. no 
previous experience or Woining. C.E's modern, practical 
Courses ore prepored especiolly for Home Study. A 
Professionol Engineer will guide ond Wroin you . . . what's 
more, we help you get 0 job. Mony of our graductes ond 
todoy's leaders were once in your spol ond 
they used Drolting os thelr lodder to success. 
let © CEJ, DIPLOMA open the way for youl 


9 MECHANICAL OR A 


PROFESSIONAL EQUIPMENT 


ing boord, complete 
ing guide, french. eur 
‘sseole, Taquare, etc 


ADDITIONAL EXTRA TRAINING 


IN CLEVELAND AT NO EXTRA COST 
‘50 HOURS OF SPECIALIZED, POST-GRADUATE TRAINING 
FOR TWO WEEKS AT OUR’ RESIDENT SCHOOL. 


‘CLEVELAND ENGINEERING INSTITUTE 
‘DEPT. P5-11F 


S300 Focild Ave. — Clevelond 3, Ohio 
4 TD Mechanical §—[) Aeronautical 

T NAME AGE ...... ' 

CLEVELAND ENGINEERING ! ooness : 

INSTITUTE lace eon 1 


ed la book, THE LAW 
7 the profesional Bacher 

‘de famous Biacaatont 
‘Stogerte cont? 
foovenient monthly terms. Write for FIER ing Dook today 
Blackstone School of Law, 225 N. Michigan A\ irbor Upton fone 


Founded 1890 Dept. 128 Chicago 1, far baat te ea cn 


LEARN MEAT CUTTIN ap Lg 


"AL ACCURATE. 
TOXIC. EASY TO 


SStzx'Go, (Sods) CARTRIDGE 


The steady dependable trade of Meat Cutting wught after you graduate, Send coupon for FREE 52 page 
easily in 8 short weeks. YOU LEARN BY DOING school catalog — TODAY. G.l. approved. 
under actual meat market conditions in big modern 

school at Toledo. 

For beginners or men with experience. Get a profit. 
able, store of your own, Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell. 
ing, etc. A complete retail’ meat education, National 
Sos esablibed 33 years. Get National training 
NOW. Pay your tition in easy weekly payments 


rll train you at home 
in spare time for a 
good job with top pay 


R. C. Anderson 
President of CT! 


YOU GET ALL THE BREAKS IN 


AIR CONDITIONING 


AND REFRIGERATION 


‘Your pay doesn’t go far these days. Yet, you can get 
more out of life...in the Air Conditioning & Refrig- 
eration field! There's a big demand for mechanicswho 
can install, service and repair. Train yourself at home 
for a good job, top pay, security. I'll help you get a 
new start if you'll send me your name and address. 


You learn by doing because 


you practice with 23 kits 


YOU BUILD A 
REFRIGERATOR 
FREEZER 

AIR CONDITIONER 
OR MILK COOLER 
‘You build a hea 
duty % hp. hi 
side. You run many 
tests, do 10 com- 
plete trouble shoot- 
Tig and service jobs. 


WW 


YOU LEARN IN EASY STAGES 


Another kit, which includes 
motor, fan, pulley, service 
tools. Kits are sent on a 
planned schedule to help you 
learn in easy stages. You keep 
all kits. Only CTI includes 
these kits with training. 


EARN MONEY IN SPARE TIME AS YOU TRAIN 
Many students earn money repairing units in spare time. 
Some get jobs with dealers; others work independently. 
Mail coupon for information on how you, t00, can earn 
‘as you learn. 


MAIL TODAY FOR 2 FREE BOOKS 


COMMERCIAL TRADES INSTITUTE 
1400 Greenleaf Ave. 

Chicage 26, UI. 

Mall me new SUCCESS 


YOU GET MECHANIC'S TOOLS 


Here are tools included in just 

You get other tools, 
tubing, much quality equip- 
ment. Tools develop your 
interest and skill, speed up 
training. No extra’ charge for 
tools and part 


AG rorutar science 


New HOME-IMPORT 
BUSINESS! 


Men —Wemen. We show you how to 
impore big-profie items at amazing low 
foreign. prices (examples at left). Your 
home is your office. Get list of 157 
Imports FREE! Full or spare time busi- 
ness by Mail Order. Or take volume 
Orders’ from stores. Import jewelry, 


Cloching, sporting Roods. hardware. etc. 
iN 


NO “EXPERIENCE. OR” INVESTMENT 
PRODUCTS NEEDED. Withour obliga 


Clocks GSE send tod: complete details and li 

of 157 FREE! "Airmail reach« 

in Germany— us over. THE MELLINGER CO. 

$S value 1717 Westwood Boulevard, Dept. F24l 
in USA, Los Angeles 24, 


Turn Concrete Into Gold! 


BUILDING BLOCKS _| 


GENERAL ENGINES CO., INC 
Dept. 5-116 Rovte 120, Thorofare, New Jersey 


60, POWER SRLESCOPE, 


$3.98 
BOUND 


STRENGTHEN ow role ttl sli 
Reatrarvaereett ati eae 
the privacy’ of your ows foom! Gellctrainise ies- 
reat ger rie jete 


Genuine Dupont Pla 


NEW FALSE PLAT 


No investment, no experience needed. Just 
Show mogie cushion comfort We friends, 
teighboras co-workers. Advance comms: 
Sions to $4.00"0 pair, plus Cash Sonus, 
ee ection, $2805 Reward Oe. Oat 
Honding sus for nen, one. ciren 
ar back evroine Shon 3 

bled Without cor ite TOOMT tor FREE 
few 84 pope caiiog end full deals. 


‘TANNERS SHOE CO., 187 BROCKTON, MASS. 


AMERICAN. MACHINE & TOOL CO. 
MODEL CHANGEOVER SALE 


SAVE syooo ON THIS 
TILT ARBOR SAW. > 


MECHANICS IN DEMAND 


FAMOUS AMERICAN 
IRONCLAD GUARANTEE 


ty. We help you find live 
ob while in’ schoo! 
. 


"APPROVED FOR CIVILIANS [) OR GI's 


—CHOOSE YOUR TRADE— 


CHECK HERE WEEKS 
(C DIESEL MECHANICS 20 
(J AUTO MECHANICS 20 


Al power tools sont express collect 


AMERICAN MACHINE & TOOL COMPANY 
ROYERSFORD 10, PA. 


not eye dott el bt 0, Lakin who [5] BODY & FENDER 16% 
( GAS-ARC WELDING 4-12 

for 12 months I’ve averaged [REFRIGERATION 13% 

(J AIR CONDITIONING 8/3 


( MACHINIST TRADE 30 
(J ADVANCED MACHINIST 
(includes tool & die) _ 32%/2 
CD PIANO TUNING & REPAIR 36 
CHOOSE YOUR ENGINEERING COURSE 


Intended as terminal education for 


SOO income - 


most of it clear profit for me! 


‘@ Many men have discovered how to be inde- 
indent, to be free of bosses and layoffs. L. A. 
gles grossed more than $200 his first week. 
‘Others report gross up to $12,000 per year. How 
‘depends largely on you. You 

no large investment. 
No shop necessary. Our mxctaic RUG 


‘wasiten cleans rugs, carpets right on floor 
helps to show their’ natural color, beauty. 
eficient and safe, used by lars 


18 months 
FREE EMPLOYMENT HELP 


ur interest 


fully gum 


full information including AGE 


py 
STREET. 


TowN____zowe__sTare. 


eaiaps Sore oe aS 
PR ie 
sn tnd your 
ing information about your ELECTRIC RUG WASHER and SHOP 
2 Agee abet peer emer GREER tc 
Box K, 2238 S. Michigan Ave. 


Chicago 16, Illinois 
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TRAPPED 
NICOTIN 


INSTEAD OF HERE CS 
=, 


GOES HERE 


+ Turn: 
All 
sk 


Zz Pe 


BELSAW SHARP-ALL CO., 707 Field 


Make $5.00 an Hour 
CASH 


PROFIT 
The Day You Start! 


our spare time into Big Cash Profit wth the new Belsaw Sharp- 
fo experience needed to sharpen knives, scissors, 

i es chisels ang circular 

four own, 


‘Learn how easily you can start your own spare time business, Amaz 
ing low cost easy-payment plan. ‘Send postcard for 


FREE BOO! 


WHEN YOU SMOKE A 


MEDICO 


Nicotine, tars, bitter j 
flakes trapped by Mj 
entific filter never reach 


jour 
‘mouth! You throw away all the 
impurities that Medico’s filter 
traps. Insert a fresh filter and 
your Medico smokes cooler, 
Cleaner, drier, sweeter. That's 


dico is America’s 


fastest selling pipe! Choose 
a Medico Filter Pipe today. 


MEDICO Crest 
$7330 


Other Medico Filter Pipes 
$1.50 to $12.50 
Prices higher outide U.S.A. 


why Mei 


When filter is discole 
ored, replace with a 
‘rest one—10 for 10¢ 


START SPEAKING 


FRENCH 
SPAN ts HA anost oveemia 


iy FRENCH, §P 
itt shades ot etttan Listen 


BIG MONEY in your own 3 


DRY CLEANING BUSINESS § ) : 


& GROW MINATURE TREES 


Grow authentic, LIVE dvart tres! 
ty! Profitable Business! 


SEND FOR FREE SEED & INFORMATIC 
MINIATURE NURSERY CLI 


Help cov 
You want. Weil, tls ‘tend free tut 
EORTINA ACADEMY, Dect. i2li, 136 W. Sind St, New York 


48 POPULAR SCIENCE 


Buy Christmas Seals 


Abraham Marcus, co-author of famous best-seller 
“Elements of Radio” makes amazing offer! 


TRY MY ico COURSE FREE 


REPAIR FOR 1 MONTH 


“If you haven‘t earned at least $100 in spare 
time during that period ae 


tea LECT Re Pal 


AppLlAN, Your SPARE 


TIME AT HOME 


: SraRT aie 


OWN BUSINESS 
WITH A POTENTIAL MARKET 
Any job. is eas ‘OF 50,000,000 CUSTOMERS 
like Anvil Brand: No | p 
oy ae, binding \ 

ind for toughness ) 
‘wear Anvil matchiog | 
Shirts “aad pants of 

iis 


SS ANVIL BRAND factories POLITICS 


HIOH POINT / NORTH CAROLITA 
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10 DAYS’ FREE TRIAL! 
Step-by-step directions for making 


-Yourself/’ 


KITCHEN 
CABINETS 


Save*500 or More 


Groat new eulda shows how to save 

money oa kitchen eabineta, Tells 

-afteping You need to inow ta "do 

‘dear drawings, euay-to-allow 

ext, ive you valustle pointers ox bev te mave work, 
ve on materials, get profeasionaly perfect job. 


10W TO BUILD CABINETS FOR THe IODERN KITCHEN 


Popular Science 


oe 


@ Shows step-by-s 
Sow “to build: 
refrigerator 
Oversthe-range 

adjustable shelf’ cabinet, 

“sink ‘cabinet, wali 
‘swing-shelf cab- 
mink cabinet, tray & bread cabinet, 
laundry hamper, screen-bottor 
y hamper, seree 


sliding-door cabinet, 


Kfast nook, snack 
‘much more plus material list 

ing tips, ete, FULLY ILLUSTRATED! 

Send No Money—Use 10 Days FREE 


PS-1156 


OWN $5 per hour 


Ste in spare tme and build a perma: 
ent full-time business, Alert dealers 
fan gross” $3, hourly "prod on own 


Your Own 
BuSiness insti seh 


In your town, Eat 
DURACLEAN 
bing, soaking 
Wandin ss matted 
Furnishings used 
DURAPROOF 
od carpet beet 
Tnteraational Money Wack 
We furnish enough material to return your total 

rent. Easy terms, Send for FREE booklet 


ENJOY NEW FREEDOM 
faction, peace of mind and 
‘er patented 3H 
Sipture: back 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


DRAFIITE 


WEATHERSTRIP 
for your 
house 
doors 


5D rorutar science 


[At your hardware or building supply dealer. If he's out of 

stock, we'll mail it to you. Send check or money order: 
‘StanSirip —37c a foot any length, 
DrafTite— $2.49 » package. 


pa a eer, ae 


SHRP 


WEATHERSTRIP 
for the bottom 

of your 
garage 
door 


Z 


Like to be div Ortigt ? 


Take free Art Talent Test! Find out if you have talent 
worth training. Demand for artists is increasing 
for advertising, cartooning, illustrating. Earnings 


range up to $500 a week. ‘Thousands got 
started by taking this simple 

Art Talent Test. You take it at home 
in spare time. Test was developed 
by professional artists to 

uncover new talent. Offered free. 

No obligation. Mail coupon 

today for your copy! 


ie 
ART INSTRUCTION, INC. + STUDIO 11146 
‘500 South 4th Street, Minneapolis 15, Minnesota 
Send me your Talent Test, without cost or obligation. 


(PLEASE PRINT) 
a 
Adére Phon 
City Zone_—Siate. 
County Occupation. 


GENUINET20-POWER 
ACHROMATIC TELESCOPE 


with Cooted Lens ond 
3-POWER FINDER ottoched 


CLOSER, CLEARER, SHARPER. 
se angen et 


rect aint 
Kind of needle-ahat 


)eFeimmed ‘with. gleaming ‘bra 
power Ander scope mounted on main tubs is 

found oa more ‘expensive: telescopes--bring di 

{atuet before observing with 

hardwood folding eri 


fiutt be completely satisted with this super ster’ Sout iooney 

back. tm full: Shipped to. Jou" complete. nothing else to. 
‘amazing’ low price of $18.95. Without tripod $14 

Send ‘cosh, check, or money order today to: 

Dept. PST9, Criterion Co., 331 Church St., Hartford, Conn. 


you are already in the 


iz now for quicker promo- 
Ocovration. 


i more than 50 years Ameni- 
jous people to reach higher 


Durin 
ed am! 


ie Soo courses 
Mochinists 


toed 


IN SPARE TIME. AT HOME 
ject that interests you and mail coupon 


Today, choose the job you want—and prepare for it in time 


PREPARE FOR BETTER JOB, BIGGER PAY 
ht otherwise waste, Or if 


Work you like best, start trainin, 


tion and increased 
CAN ScHooL has hel 
goals. Check sub} 
for full information. 
AMERICAN SCHOOL, Dey 


you mig! 


MAIL COUPON a 
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Some make more, sme less; T:THORN reports: 


YOUR OWN 
Business! 


e Here’s YOUR chance to start a 
money-making, year-’round busi- 
ness of your own and make the 
success you've dreamed about. 
R. O. Donnley took in $40 in seven, 
hours. O. W. Ware landed a $750 hotel job. 
R. Traynor grossed over $450.00 in five 


a 


days. Homes, hotels, offices, clubs, offer 
you big profit possibilities. Auto uphol- 
atery also. 


NO SHOP OR OFFICE NECESSARY. You 
clean furniture on customers’ premises. 
No hauling. No high rents. Supplies. in- 
expensive; operate from your home. What 
you take in is mostly profit. 
© If you want to be your own boss—free 
from layoffs, strikes and bosses, we will 
help you to start and succeed. Don’t dela 

w ead the facts, then decide for yourself. 


SAVE $60 BY 


CAR SNOW PLOW 


: CLEARS ROADS & DRIVEWAYS 


MAIL COUPON TODAY FOR FREE BOOK [ii 


115 Volt, A.C., ELECTRIC GENERATORS 


60 Cycle, sing Phase, Continuous Duty 
750 Watt sfitbo 999 50. 
1000 Watt sitio $79 50 
1750 Watt sito $99 50 
BRAND NEW SURPLUS 


FULLY GUARANTEED 


eal a4 permanent ost 


igation rush your FREE booklet > cpacutYae. GET Bio. aioe MERCMANOISE FOR J 
about how I can start my own permanent, prof- = Hens ete cae do tee ay ee es 
itable electric Upholstery Cleaning business. 3 Ore. pears ane a Sansstonse as 
Nome :|Q ig ice . 
Addons : 
on. a : OVERLOAD 

SPRINGS 


ROBERTS ELECTRIC CO., 
52 Porutar sciENCE 


B.F.Goodrich+ 
i, ZZ PS 
‘h 


Re GALE 


art LESS THAN WHOLESALE! x 


LESS THAN SOX UP TO 70% OFF REGULAR PRICES 
ND FOR YOUR FREE CATALOG! 40 
LE tt © 722, Moncan suvo. 
CAMDEN 4, N. J. 


Make SURE, SAFE 


ELECTRICAL CONNECT! mus 


The New 
SUPER Géux7 Hand Tool 


The ONE Tool for ALL Wire Sizes used in Home 
Wiring, Appliances, Automobiles. 


DOES ALL THESE THINGS BESIDES 
CRIMPS Soideriess Termine CUTS Wire, moking cleon, 


‘ond Connectors without solder er — shorp ext through Insulation ond 
ope for sate connections. Condictor 


STRIPS Wire SHEARS Botts ond screws 


is or bac sng 
ORDER DIRECT—-USE COUPON 
DAPI, s2tocon earner meer 


Send theck or money order for $3.95, 
(Ohio residents add 12e soles tox.) 


PRE-INSULATED 
5 go 


og ter" 


FREE with Each TOOL 


#22-#10. 
ena for 


Hond Tool. | om 
tn) 


paid the new super Cho 
F295 (Ohio residents odd 12 va 


Notional 
AIRCRAFT-MARINE PRODUCTS, Inc. 
09N Mariemont Center Bidg, Cincinnati 27, Ohio CITY. 


Rainy riven wen nee 


returns BIG PAY!—GOOD FUTURE! 


a 
NEURITIS Ss | 1D DIESEL 


SCIATICA | ean 
any LUMBAGO 


(CO ELECTRONICS 
(AUTOMATION 


At Famous Health Resort 
Rheumatism and its kindred 
diseases attack bodily func- 
tions and organs. When you 

medicines for temporary 
relief of pain only you are 
ignoring nature's warning and 
permitting the cause of your 
condition to grow worse. 


Resultful Treatments Available Now 
The Excelsior Institute trustworthy and 
scientific treating methods are designed 
to correct the real underlying causes of 
your ailments and start the removal of 
those poisons in your system 
which are causing your suffering. 


Revealing Free Illustrated Book 
Our New FREE Book tells how 
thousands have been successfully 
treated in recent years. Write to- 
day. It may save you years of 
suffering. No obligation. 


EXCELSIOR INSTITUTE, Dept. DBSS0, Excelsior Spgs., Mo. 


mineral 


waters : 
here than a 


any other 
place in 
the world 


reated By Non-Surgical Methods yom 


YOUR SUCCESS depends on the quality of train- 
‘ule reputation of the 


the fact we have a waiting, ist of 
positions for our graduates, with leading com- 
panies throughout the United States, 

RESIDENT SHOP TRAINING ix easier and costs lena 
than you may think! We provide you with 
housing and part-time jobs while in school, 
plus free nation-wide placement service for 
graduates. 


ete 
init ; 
‘BAILEY ia 


cis Technical Schools jena 


Veteran Approved ae Ate 
1650S. Grand, St. a 


Nome. 
Street, 
Town, 


sacs 
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FIXIT TIPS. 


WITH “SCOTCH” 33 
PLASTIC ELECTRICAL TAPE 


WRAP FRAYED APPLIANCE CORDS 
with this tough, waterproof plastic tape, 
Insulates, resists wear and corrosion, 
UL approved, 


ibutor caps, mend 
. Thin, stretchy 

"Scorcn” 33 

Plastic Electrical ‘Tape, 
39¢ at stores everywhere, 


REAL HE-MAN XMAS GIFTS— 
ELECTRIC MOTORS AND KITS 


WILSON'S OF CLEVELAND 


425 Lokeside Ave., N.W. * Clevelond 13, Ohio 
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INSURED TIRE SERVICE 


\y POPULAR BRANDS 


WHOLESALE 
PROFESSIONAL 
parELECERIC GUITARS 


don't say glue. mh *Yoo-Hoo”™ 


At variety, hordware, magazine & newspaper stor 


Are You Satisfied With Your 
a Gas Mileage? 


Does Your Car/Truck 
SP start HARD 


plik 


FLOOD EASILY 
+ Eats, the carburetor det 
2 Give 


Install a 


HOVE-O-MATIC 
in Minutes 


coect mixture automatically 
Gets do to 3 "MORE 


BRITISH 
CARIBBEAN 
STAMPS 


plus new, rare 
BONUS OFFE! 


MORE! BIG BONUS EMPIRE PACKET! 
Exclusive. Fine collection Empire Stamps made up from small 
-A~ quantities received daily from our agents all over the world. No 
two packets alike — new, old issues — unusual out-of-the-wa} 
iq — many VALUES and COLLECTOR'S ITEM! 


UGARCELON STAMP CO. Dept {1 18 
I Colois, Moine. RUSH Coribbean Stamps, Cé 
‘Geide, BONUS PACKET, other offers, Enclne 
Postage, hondling. (PLEASE PRINT) 


your free 
tion plus FREE copy of STAMP COLLECTOR'S GUIDE. Tells 
how to find rare stamps, trading tips, other 


‘Supply lmited, ech compen 
herbeen clipped, wite GARCELON STAMP CO, Dept. 11 
Calais, — and do it today! 


WHICH GROUP ARE YOU IN? 


CF) SCIENTIFIC AMATEUR who wonts to leorn about com 
but dossn't know how to begin. 

(J GADGETEER & HoBBYIsT 

5) STUDENT impatient for teachers to begin 


5 Bian nas wot ||| TALENT TEST 


hepatica ssrbeayee 
decide if you have a 
flair" for art 


IF YOU LIKE TO DRAW here's an easy no- 
cost id out whether you might turn 
f,nto sparestime dollars or 2'proftable Art 
There's GOOD MONEY in Art—nd over 
100,000 students have turned to the Washing: 
ton’ School. for training in Commercial 
Att, “Designing, “Cartooning, “Letter 
‘TV. IN SPARE TIME AT HOME. 
The coupon will bring you our 
THe MaNUaLs Art Talent Test. When you com: 
e ae 3 plete it, return it for criticism by 
expert art instructors. It's fun it's 
free; there's no obligation—and it 
may'open the doors to anew sater- Wl 
esting and profitable career. No salesman will call, So mail 
coupon NOW. (Evtablished 1914) 


ers ey eenseny a ‘Stodie 15: 
MY NAME & ADDRESS 18 ATTACHED (eile acne FLARE 
OLIVER GARFIELD CO., Dept. PS-116A 7 
126 Lexington Avenue, New York 16, N.Y. 
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DRAFTSMER 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 

SEE the big- 

raftsman. What's 


restige profession 
ea needed. 


draftsman; 
eady'to take Your pick of many good fobs. Act now! 


FREE INFORMATION—MAIL COUPON TODAY! 
Get FREE TRIAL LESSON plus infor. 
mation about ©.7.C. practical trainin 
Learn what. siccessful Chicago. Tee! 
it high pay and oppor- 

Fee, oF Obi 


IE Lesion with informati 
unities in DRAPriNG. 


NOW! A marvel of engin 


that brings you HIGHEST 
Oil Filtering EFFICIENCY 


1M AUTOMOTIVE HISTORY! 


RE-REFINES AND STABILIZES MOTOR OIL! 
eins CAPACITY ele at ater mass tr. 
UAT reats In conto ME ACAMURE ETON 


LLNS FEATURES cy Neate by urs ener cae. Dermat 
tole J 6-12-24 vasa 10220 ve Saenry engie—Se 
Ringed mows chet sa rar aS eee 


RECLAIMO MFG. CO. 
{6251 Touhy Ave., Dept S-116, 


teclaiming since 1910, 


5B rorutar science 


to prove that in 
Only 15 Minutes 
you can start to 


FREE: 


~ this Marvelous New Way 
jay! Twill include © 


DEAN ROSS. 48 We i} 
SPECIAL’ HOW TO 
TOOL LEATHER 25 
tonseoey ote 25 ped 
IEE" Stpope noherrat Coteeg 
_Tendy. Wor Coy 0, bo 9 TF Wer Trans 


GIVE YOUR 
DOCTOR A CHANCE 


400,000 Americans, leading 
active lives today, are liv- 
ing proof of the fact that 
cancer can be cured if de- 
tected in time. Give your 
doctor a chance to give you 
this protection by having a 
physical checkup every year 
of your life. This should in- 
clude a chest x-ray for men; 
for women, a pelvic 
examination. Make it a 
habit... for life. 


AMERICAN CANCER SOCIETY ¥° 


NEW! DISCOVERY! | 
SAVES PLUMBING BILLS 


CLEANS INSTANTLY 


CHICAGO—Nov. 1 


¥ 
an operate th new gu, which 
triggers easily 


KS. 


snail now 
5-170% WEE 
AVE, CHIEAGO 30, TLINOIS. 


ott AUTOMOTIVE CATALOG, Azone 


Giant 


56 Edition! Everything fr ear 
styled car, hot r Lowest PRICES! 


You'll have a “HE-MAN" BUILD 


Dan Lurie Barbells 


DO EVERY FASTENING JOB 
10 TIMES FASTER! 


DO-IT-YOURSELF 
TACKER, No.T-50 


for ceiling tile, insulation. 
every home job 


ua 
Arrow Fastener Co., Inc., 1 Junius St, Brooklyn, N. Y. 


Repairing? 


Indoors ? 
Building? Outdoors? 


Build this lighted holiday gre 


with ELMERS® 
Waterproof Glue 


Let this colorful outdoor decoration add to 
your Christmas cheer. Build it fast and 
durable with a full-size pattern and Elmer's 
Waterproof Glue. Resistant to weather, acids, 
rot, alkali, fungus, this is the completely water- 
proof glue used by boatbuilding experts. 


Build or repair furniture with 


ELMERS GLUE ALL 


Use Elmer's fast-drying glue to make joints as 
strong as wood itself. Handy squeeze bottle 


speeds job. Ideal for 
| 


‘wood, pottery, 
leather, oth. 


Bond plastic laminates to plywood with 
ELMERS°CONTACT CEMENT 


Does a professional job quickly without clamps, 
nails, presses. Highly resistant to heat. water. 


Outperforms other contact cements 
in stress tests. oh + bl 


| 
i} 
i herdoure, loner, ple, aries 
| Sears Pract Th Biden Coa, 


forec 
IT'S GOT TO BE GOOD 
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IF its 


BUY DIRECT and 


AVE®/2 


on ITALIAN ACCORDIONS 
EASY TERMS 


RISK OFFER... 


Act Now!) MONEY BACK GUARANTEE 


is to choose from. 
gifts If you bu 


‘you buy on FIV 

b. Rush € 

EE color cata 
i 


ee | 
E Colot Catalog and price it, 


SAVE 2 ON ACCORDIONS SAVE 4 ON ACCORDIONS 


BIG PAY JOBS 


men who qualify in 


DIESEL S42 


‘TRAIN NOW FOR A DIESEL FUTURE. Steady, high-pay jobs 
‘await men qualified in Diesel, Tractor, and Heavy Equipment. 
‘Are you qualified for job and advancement opportunities in this 
fast-growing field? You can qualify! 
COMPLETE DIESEL COURSE NOW AVAILABLE. If you are 
ambitious and want to get ahead in this big money feld, you'll 
‘want to know about the complete Diesel home training course 
now olfered by Interstate Training Service. Covers all phases of 
operation, repair, service. Easy to master in spare time. No inter 
ference with present job. Up-to-the-minute. Regularly revised 
to cover new developments, We invite comparison of material 
offered. Advisory placement service for our students. 
YOU OWE IT TO YOURSELF to investigate 
Interstate Training Service Diesel Tesining. Thousand 
foci has hepa ham to beter Jobe beer BY 
(WAITE FOR FREE INFORMATION TODAY 


| TREAT feats SERIE Facto 


No Nagging 
Backache Means a 
Good Night’s Sleep 


Nagging backache, headache, or muscular aches and pains 
may come on with over-exertion, emotional upsets or day 
to day stress and strain. And folks who eat and drink un- 

with 


wisely sometimes suffer mild bladder irritation 
that restless, uncomfortable feeling. 

Tf you are miserable and worn out because of these dis- 
comforts, Doan's Pills often help by their pain relieving 
Action, by their soothing effect to ease biadder irritation, 


‘and by their mild diuretic action through the kidneyx—tend- 
| Ing to increase the ouptput of the 15 miles of kidney tubes, 
| _ So if nagging backache makes you feel dragged-out, mis- 

erable, with restless, sleepless nighta, don’t walt, try Doan's 
Pills, get the same happy rellef millions have ‘enjoyed for 
over 60 years. Ask for new, large economy size anid save 
money. Get Doan's Pills today! 


FREE BOOK-FREE SERVICE 


2,000 BUSINESSES, FARMS, INCOME 

PROPERTIES FOR SALE THROUGHOUT U.S. 
State what you want—where you want to locate. We’ 
eodvise owners FREE. No commission or fee to pay us. 
No salesman will call. Write today. U.S. BUYERS’ REPORT, 
5410 B Wilshire Boulevard, Los Angeles 36, Cal 


FREE! 107 "yrncoo"" 


All different from Britain's farfung 

colonial empire. Catalog value $2.50, 

FREE STAMP MAGAZINE. Approvals, 

| Send 10¢ for handling. Act nove! 

| NIAGARA STAMP COMPANY 
‘St. Catharines 766, Ont., Canada 


| M RKSMAN AIR R PISTOL © 


FTaR OIE 


calber BB, pele 
mang cura 


= Wooster 


314 SE. oth St 


Craftsmen And 
Do-It-Yourself Fans— 


You're dressed for the job — 
and neatly, too — when you 
wear N&W work and leisure 
clothes. Full line for men 
and women. 


Lynchbur 
Jacksor 


N&W INDUSTRIES, Inc. 


For those who want the best in model railroading 


If you've never tried it, the fun of model railroading 
with Gilbert “HO” Gauge Trains can only be imagined. 
Picture a complete model pike, with passenger and 
freight yards, multi-train operation and lots of rail- 
road equipment, in a space the size of two card tables! 
Easy to use, compact for storage. 

‘There are several makes of “HO" trains, but only 
Gilbert locomotives puff real smoke, have choo-choo 
sound effects and built-in electronic whistles. Send for 
free catalog today. 


GILBERT “HO” TRAINS 


32 eR Te 


—-------—--------5 


r 
T the A € cian company, Dep. 107 | 
| New Haven 6, Connecticut H 
Please rush free Gilbert HO Catalog. 
' | 
i 
H Nome. \ 
| Street. 1 
i 1 
1 City. Zone——State. | 
Jb 


——— 


eather 
ME so n0cast sano 
LvouRSELE] 


RECEIVER KIT 


Have you ever experienced the 
thal of building your own radio? 
Invest a few of your dollars—a 
few hours of your time, and build 
a truly worthsthile broadcast band 
receiver. Transformer operation 
liminates potential shock hazard 
characteristic of “economy” AC 


DCsers. Operatesas radio, phono, 
amplifier, of tuner. Fine tone | 
‘quality, excellent sensitivity. Sim- 

plified Construction Manual | 
Outlines basic theory of radio 


WooeL an2 
$1925 inel. i in itself. Price includes tubes— 
1928 Cabin Scher asi, Se. Ear A 


SHPG. WT. 10 LBS. 


OTHER “BUILD IT YouRSELFY Weathhcts 


Osciloreope 
Vacuum Tube Voltmeter 
Signal Genera 


Radio Kit today. 


Hi-Fi Preamplifier 


Amateur Teonsmilter Tobe Checker 
Communications Receiver (and over 50 others) 
WRITE FOR 


Hi-Fi Amplifier 


Free srl 
HEATH COMPANY E= = 


A Subsidiary of Daystrom, Ine. 


BENTON HARBOR 16, MICH. <u) 


w) U-MAK-IT 
§ LAPSTRAKE 


BOAT KITS 
Now . . . Lapstrake Skiff Kits, too! 
Rugged, Smartly Styled, Seagoing 
& Unbelievably Easy to Assemble. 


Simple interlocking 

lopstrake planking, 

@ construction found in the 
custom built boats, adds superior 
performance ond beauty. 


SEND FOR ILLUST. CATALOG 
showing all models 81023" 

prams, rowboats, out- 

boards, cabin cruisers, 

skifs, oso accessories 

All you need to build 

4] your own. 
SEND 25¢ (coin) 
for postage & handling 


703A Whittier Street 
Trodscctigronx s9, NEW YORK 


Sees Horizontal Shaft 


AD 
Seles Verbal Stat 


You get dependability, as well as agility, in this well-designed 
two-wheeler built by Hawk Toot & Engineering Co,, Clarkston, 
Mich, and sold by Montgomery Ward & Co, it's powered by 
Continental Red Seal AU Series engine, equipped with built-in 
feneratortooperateis igh. wil py youte speci Red Seal 
for any job within its power range. 


For information, write: 


ntinental Motors [orporation 
INDUSTRIAL AIR-COOLEO ENGINE DIVISION 
12400 KERCHEVAL AVE, DETROIT 15, MI 


Thousands of 
Engineers Needed 
for Hard Pressed 
Industry 
BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Photo of Heald Electrical Laboratory 
Enroll Now for New Term DiAcchitecture 
Diploma Courses: 
Cy TELEVISION D cotertv’ 
Bl Tool & Die Design 
Architectural Drefting 
(Mechanical Drafting 
1 Strvctorol Drotting 
Dsurveying 
DB Estimoting 
Master Electricion 


Approved for Veterans 


Send for FREE Informal 


Heald Engineering College 
Van Ness at Post, Dest. PS. 
San Francisco, California 
——— as 
STREET 

a See 

A i 
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Need an extra $1,000, $2,000, or more? Make it with an 
@ IDEAL LAWNMOWER 
bea SHARPENER 


‘There are thousands of lawnmowers 
in your locality; Average $1,000 profit 
Der 250 mowers with 


Customer satisfaction 


sentiat service ‘with an ideal® 
Eawamower Sharpener. the only 
Thachine that grinds the Teel to 
Pine" the bed Knife. Compare Dy 
any standard. ‘The deat, backed 
yo years of experience, costs 
2o mote. Write today for eam 
Dlete, free catalog 

Rool-Heath Company, 


Plymouth, Oe 


$2.95 OR 2 FOR $5.00 


Genuine Telephone Company Upright Tele- 

Phones. fully're-conditioned, complete, with 
cords, 0 fi, of wire, like new battery, and inter 
‘communieaiion instructions. Complete. line, ‘of 
felephones and parts, dial, magneto, extension, 
Inter-communieation,, army surplus,” ete. Write 
for free list, All shipinents OB Simpson, Penna. 
C'O.D- orders, 50% deposit. 


‘TELEPHONE ENGINEERING CO. 
Dept. ALLS ‘Simpson, Penna. 


SOC = 


SUPER SLINGSHOT 


SILENT «RIFLE FAST POWERFUL; ACCURATE 


re ne 9 moe 
For Catalog. Send 109 tor 


‘O'BRIEN GUN: 


tious co, aUMITED WHEEL STAMPING 


See the Greatest Show on Earth with this 


GIANT ASTRONOMICAL TELESCOPE 


ae 


bere, ETN SIONS SLE, x, 


Who Couldn't MAKE ¥s $1,500 


in a Month with this Proven 
“MIRACLE FOR MOTORS?” 


POPE CHEMICAL CO. 


2 


Today’s BEST Oils start with 

Nature's BEST Crude... 

Insist on a \ PENNSYLVANIA 
Brand of} Motor Oil 


OID, SILVER, PRECIOUS METALS wih 
27 Metal Detever, Uphtwright, vve-senitve, low 
{ost None finer. Also GUIGER COUNTERS fo | 
tnd the VIOUTE fer tungsten. INFORMATION | 


5528 Vinelond Ave, No, Hallywoed, Colt 
Earn $100 Per 


Week ond up 


AUTO DIESEL 
MECHANICS 


NASHVILLE AUTO-DIESEL COLLEGE 


Profitable Future Now Open to You in 


WATCH REPAIRING 


Train at Home in Spare Time for High 
Pay or Profitable Business Opportunities 


Remarkable Swenzey Plan shows you how’ to re- 
alr Swiss of American Watches. No previous ex 
Derience necessary. Job Guide program starts You 
Making. repairs right away. Survey shows part 
Hime watchmakers reported hourly rates. upto 
‘36.00 per hour. Includus training to help vow get 
Started in business. Get facts today, Send for color 
ful FREE BOOKLET snd FREE SAMPLE LESSON 
Here is professional training from famous. lon 
@stablished institution. Founded 1908. Write to. 
Say—no obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


2330 N. Milwaukee. Dept. 4116, Chieago 47, 


\ 

\ 

A Os ce. 
1 mass. teapes 1 
| 161-8 High St., Boston 10, Moss. H 
| jiees uth fant beaks ond Sees toon sain | 
| Botte StefttivePendcaand'Rer 'e oufgoton, | 
— a aes | 
or i 
| Gy Zone 1 
ise 


FOR A REAL JOB OR A 
BUSINESS OF YOUR OWN\ 


ime! 
‘at home—in your spare time: 


Let us send you— without obligation — a Sample Les- 
son “plus all the information you'll need you 
started on the, road to success in the ‘utematle oll 

ing field, Li ove to you that salaries are 
Hiehers opportunities greater, advancement ‘quicker I 
the fast-growing Olt Burner industry, 


We offer you a complete 
approved training ‘Program — avaiable at no. ot 

1901 — prepared with the co-operation of Amer 
leading heating system manufacturers, Covers. In 
tien, Operation, Maintenance and Service pl 
Controls, Firebrick Construction and Sheet 
fication.’ Even includes a "Special Busines 
help you start your own service shop. 


Put your spa 


2s, in your own a 
1nd coupon now. No obligation. 


“Training Thousands 
since 1936" 
RESIDENT SCHOOL — APPROVED FOR VETS 
LICENSED BY MASS. DEPT. OF EDUCATION 
Member — Oil H 
Institute of America 


Write NOW for ‘ 


B lesson and booklet. {\ 
No obligation. Use 


Ww coupon below, 


TRAINING AVAILABLE IN CANADA 
novemser 1956 6] 


Here's the Kind of 
@SMENE 
1 Build! 


Will You Let Me 
PROVE I Can Make 
YOU a New Man? 


papvot AtiSS 
GhamplonshiP 


| Feitiote aviee, Nit 


ENGINEERS! 
is there a big 


IN YOUR FUTURE? 


There won't be —IF you join a company NOW 
whose planned continuous expansion is based on 
a healthy balance between commercial and mili- 
tary aircraft projects! 


At Cessna, you'll enjoy unhampered creative op- 
portunities and challenges ...a secure future. 
Your family will enjoy Cessna, too — because 
Wichita, the third fastest growing city in the U. S., 
is friendly — with a healthy “growing” outlook. It's 
ideal for family living and recreation. The school 
system is excellent — guaranteeing good educa- 
tional facilities for your children. 


Join Cessna and Grow with Cessna 


Remember—YOUR future is OUR fut: 


> Wate, Wire 
Ce Call Frctessioned ‘ 
ssna Seraumienr pee ANY 


WICHITA, KANSAS 
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DON’T SELL YOURSELF 
SHORT! giny ict the fact that 


you're short handicap you? Simply 
step into “ELEVATORS 
helght-increasing shoes 
almost 2 INCHES TALLEN 
instantly. Only you know 
how you gained the 
added stature, but 
everyone notices 
the difference! 
Step UP in the 


world in 
ELEVATORS" 


Booklet and dealer's name write to: 
STONE-TARLOW CO., INC,, DEPT. PS11 BROCKTON 68, MASS. 


LEARN METALCRAFT 


and JEWELRY MAKING 

‘Low Cost Home Training Now Available 

Make money. Learn prota 

iecorative aietal and jewelry crafty. Course 

‘Somplete. Professionally prepared. ast 0 ai 
jpecial tools and. materials furnished: 


INTERSTATE TRAINING SERVICE 
Booklet DEPT. K.2 PORTLAND 13, OREGON 


NOW! Save Up to 50% 
on Nationully Advertised Gifts 
oy cata. 


GOLDAK CO. 184.11. cenoas 8 


1s ouDooRs 
CHILDREN 
Ld x 
avuits! Q4 


Now... GET LONGER LIFE 
FOR YOUR BATTERY 
acs 


Armazing “MEW LIFE™ battery rejuvanator 


Fikes Get sire 


‘ au ity Get Faster Starting 


"eval 


‘18 CASTUETON 1. DEFT, 46 


JSM PRODUCTS CO. 


DON’TSWAP SAFETY FOR ‘DISCOUNTS’ 


Cheaper PRICED Tires are Cheoper GRADE Tires 


FREE fr, 


12 MO. GUARANTEE {cif i97 2°02 


WRITE for FREE 
CATALOG with 14 
LENS SAMPLE CARD 

Thousénds of 


Coes 


ADVANCE SPECTAC 
537 $. Dearborn St., Dent. 


COMPANY. Inc 
Chicogo 5, illinois 


Train at Home or in the Big Allied Shops 


AIR CONDITIONING 


HEATING & REFRIGERATION 


ALLIED offers YOU the finest 
‘training for one of the great- 
gst industries of our ‘time, 
‘You can be sure of the qual- 
ity of ALLIED training—rest- 
dent training on a wide variety 
of equipment —and “Home 
Study training that has be- 


hind it @ great resident school, BIG KITS 
ALLIED TRAINING PREPARED WITH COOPERATION OF INDUSTRY 


‘Onis & school vith the established reputation of ALLTED could 
fon by eating. induries. a the 


Shop-Werk Kits if You 

"own tee Sou do. praeties ing and 
Ne by ALLIED training. 

Sn Air Conditioner, Preener, or ether units of Jour ele 


Send T 


fer free book and sample Tei 


‘SCHOOL OF MECHANICAL TRADI 


Aran, promam Ja 
1 home study 


in movies. Bensen ROTOSAIL glider ot- 
tachment fits your own boot « .. remov- 
‘able in minutes. Con be towed by an out- 

ilo¥'s license needed. Simple 
ions plons sent prompt 
iding kits also availoble, 


SPECTACULAR —BENSEN AIRCRAFT CORP., Dept. PS-116 
YET SAFEI (©. Box 2725, Raleigh, N. C. 


FIREARMS & SWORDS 


catalog. 
‘asthens 


BECOME A RAN MILLIONAIRE 


. but they write to us 
GENIAC. Electric 


fet 'want fo Keep GENIAG after one Wen 
fea’ Teas mse, 90 existe Ue. tus tame & Adtete wien 


itiveR GARFIELD Ci. DEPT. PS-116¢ 


428 LEXINGTON AVE. 
Carat ak 
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CHEMISTRY 


HOW TO MAKE 


iCIOUS SY! 


NATIONAL SCHOOL OF CHEMISTRY 


Concrete Drain Tile 


IF sitions of dots’ worth of drain tte 
~_] ised every year for farm drainage, build 
Eonatruction, reclamation, ‘projects, high 
ways, and other pur e 
I3'Xo' concrete thie because it’s better 
Costs fess. Sales potentials are BIG. 
‘Concrete drain tle is locally: manufactured of local 
ct selling to local users or contractors. 


than clay tile, concrete tile 
n'a handsome profit. 

rhampion Machine are strong and 

mn, Fruly round. All sises up to 12" diameter, Easy 


‘to make because the Champion is simple to operate. 


Get The Champion Facts 


wrue ey te ompto one at hea 

Seen pcan aa, 
ar iso fer ae 
aE. DUNN MPO. CO. 

$21 Width Sere, land Meh, 


IN CANADA: DUNN MASONRY MACHINERY LIMITED 
‘972 Dundas Highway, Cooksville, Ont. 
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SAVE UP TO 74% ON 


FURNITURE... 


Do Your Own 


ok REPAIR 
+e BUILDING 
oe DECORATING 
3k MODERNIZING 
ke GLUING 
ok REFINISHING 
ok OVERHAULING 
3k PAINTING 
ok MAINTENANCE 
ok REUPHOLSTERING 


ve 


wu wi RIPAIR 


SIMPLIFIED DETAILS IN THIS BOOK 


have poured all their knowledge and skills of home 

into one great ‘written especially for 
Siem ‘what weet to ferath tnols Dewees lsedoguraly 
at little cost! Detailed, easy-to-follow photos and diree- 
tions make it easy! 


BUILD FURNITURE FOR EVERY ROOM IN YOUR HOUSE! 


You can make coffee tables, chairs, desks, lamps, book- 
cases, kitehen ment, consoles, cabinets, children's 
niture, eabinets—for all types of 


jod or modern! Most of the 163 sim; 
fied projects can be done with simple tools foun 
‘any home! 


SEND NO MONEY NOW! 


delivery. After 
turn book for mone} 


yack. But hurry, supply is limited! 


MAIL FREE-TRIAL ORDER FORM TODAY! 


POPULAR SCIENCE PUBLISHING CO., Dept. 
353 Fourth Avenue, New York 10, N. Y. 
Please ruph my coor 


copy, Ill poy low price 
0 


ADDRESS. 
CITY & ZONE. 


Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 
ves Pain—Shrinks Hemorrhoids 
Hyer the REE tine teienes hae ouad a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 
In case after case, while gently relieving 


pain, “actual reduction (shrinkage) took 
place, 
‘Most amazing of all — results were so 


thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem! 

‘The secret is 

io-Dyne* )— di 
research institute, 

This substance is now available in 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug count- 
ers—money back guarantee, “Reg. U.8. Pat. Ot. 


a new healing substance 
overy of a world-famous 


ie eas isi 


apres ea) 50 Each Postpaid 


2 SHAPER 
L. mh" 
J .50 


1320, W110 Y, 10° 
i 


Bay it 
WHOLESALE 


eee iSaidine Sosrting Goose. 
Write for FREE new 'S6-'57 wholesale catalog. 


THE SESSIONS CO., Dept. P 
1800 Good-Latimer Expresaway Dallas, Texas 


CONTRACTORS NEED MEN! 


trained to operate Bulldozers, Draglines, Back 
Hoes, Scrapers and Motor Graders and pay high 
wages to skilled operators! YOU can make big 
pay in the construction industry if you learn 
these skills NOW! 

Contractors WANT our graduates. 

Write TODAY for FREE School Catalog to 
NATIONAL SCHOOL OF HEAVY EQUIPMENT OPERATION 
©, Box 8243, Dept. A-1T Charlotte, N. C. 


This $495 Regular 
Size Presto 
Fire Extinguisher 
for Letting Us 
Prove How You Can “) 


MAKE UP TO 1 
s1000 A MONTH 


Charles Kama had NO sales experienc 
until he took up PRESTO, Sclenci 
New “Midget Miracle” Fire Exth 


Kuisher. He did so well he was fea- 
tured as “Salesman of the Month" on 
the front cover of a national ‘sales 
magazine, He said: “I'm making more 
than $1,000.00 month—and haven't 
touched’ bottom yet." 

Why do we make this amazing ofte 


Because we're certain’ that use a 
PRESTO to put out a demonstration fre it realize 
why. it sells om sights" An Ohio man made $79.60 


E VERY FIRST DAY! A Florida salesman earned 
$2000 inet thonth. A Now ‘Hancpahine tian added 
PRESTO as a sideline and picked up an extra $1,800 
in 20 months. 

Most people who see the PRESTO in action want one 
or more— ESPECIALLY WHEN THE PRICE 18 ONLY. 


t is a startling chemical, 
cs ‘as ordinary extinguisher 
nan equal weight basis, Makes possible 
an extinguisher so light, 30 handy—even a child can 
Use it. Just a twist of the knob and flames disappear. 
“Sells on sight” to owners of cars, homes, stores, off 
ges, factories, and to stores for re-zale. Guaranteed for 
20 years! OVER TWO MILLION ALREADY SOLD! 


Mail Coupon with $1 for Your PRESTO 
coupon with $1 TODAY—and we'll send you a 
4.95 PRESTO at no additional cost, If not 
urn PRESTO and we'll refund your $1.00, 
Or keep it at big saving when you order 6 or more. 
You can’t loae—you risk nothing. We'll also send you 
FREE a complete Sales Kit to help you get started, 
Mail coupon now to MERLITE INDUSTRIES (Presto Div.), 114 
E. Bind St., Dept. X-16N, New York 16, N.Y. 


| 
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LEN CANADAT Mena Co, tia 
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EVEN IF YOU DONT KNOW 
A NOTE OF MUSIC NOW... 


YOU CAN LEARN YOUR FAVORITE 
INSTRUMENT THIS EASY A-B-C WAY 


no previous training needed. This 
{udy. method is 30 successful be= 
cause you learn to play by playing real tunes by note, 
Fight from the start. And Just think, you can learn 
Your favorite instrument for only a few cents.a day! 
{f interested, mail coupon for FREE: 36-pai 
Book showing how easy it is to learn 
any instrument, right at hom 
spare time, without @ private 
tacher, No obligation: nv 
fan will call on 


1c 
Dept, 1511 
Port Washing- 
tom, New 
Yeo! 


Have you 
instrament? 


(Piease Pri 


FAN RELEAS 


Automatically diseng, 
fan at speeds over 40 mph! 


35 MPH, stand 
‘waste borsepor 


© Increases Avail 
Horsepower 
@ Increases Gas Mileage 
@ Increases Acceleration 
© Reduces Engine Noise 
© Reduces Vibration avarraste 
TO ALL CARS 


joved on Indianapolis Speedway 
ipervision of U. S. Auto Club. 


‘SIMPLE 
‘TO INSTALL 


Tested and 
under 


At your Garage, Ser. Sta. or Car Dealer! 
If your dealer does not yet have it, atk hime 
to write us for Jobber who can supply him. 


RADIATOR SPECIALTY CO. 
CHARLOTTE, NORTH CAROLINA 
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| HAGEN ‘SUPPLY CORP., Dept 


$40 for 1 DAY'S SPARE TIME WORK 
GRINDING LAWNMOWERS 


‘Yes, J. H. B. writes, “not bad for a 76 year 
old young feilow earning $40 for a day and 
a half's work”... and others are making 
‘even bigger money with the Universal 
Model B Lawnmower Grinder. You,too 
can make good spare or full 

time profits in your own 
business in your garage or 
basement, We furnish 
everything you need. 
Write todey. No cost 
‘or obligation. Dept.P-116. 4 


ROGERS 


MANUFACTURING CO. 
LINDSEY, OHIO 


Don’t Neglect Slipping 


FALSE TEETH 


Do false teeth drop, slip or wobble when you talk, 
eat, laugh or sneeze? Don't be annoyed and embar- 
rassed by such handicaps, FASTEETH, an elkoline 
(non-acid) powder to sprinkle on your plates, keeps 
false teeth more firmly set. Gives confident feeling of 
security and added comfo1 gummy, gooey, pasty 
taste or feeling, Get FAS’ at any drug 
counter. 


250 rower..... 


Dept. PS-49 


‘d, Conn., 


TREMENDOUS Profits 


with Hagen’s Exclusive 


P-11é, St Paul 4, Minn, 


efor 
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LAFAYETTE 
CATALOG 


yyette 
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MACHINE SAW FILING 
| PAYS UP to $3 or $5 an HOUR 


© Turn your spare time into CASH—sharpen- 
ing saws with a Foley Automatic Saw Filer 
pays up to $3 or $5 an hour. You will find 
you can make $20 to $30 a week in your spare 
time as a starter. 


‘You can work in your basement or garage— 
no experience necessary. "The first saw I sl 
ened with my Foley Filer came out 100% 
writes Clarence E. Parsons. No canvassing: 
advertised in our local paper and got in 93 
saws'"—says M. L. Thompson. The Foley is the 
only machine with which you can file all hand 
saws, also band saws and cross-cut circular saws. 


SEND FOR FREE BOOK 
“MONEY MAKING FACTS” 


Shows how you ean get business from home owners 
taimere ‘Surogaters” schools ‘factores, ete With 
wok Of 0 


carry, ‘you can 
Bosslbay tater 
Bend coupon tod 


Send Coupon for FREE BOO 


FOLEY MFG. CO., 11 
Minneapolis 18, Minne 
‘Send FREE BOOK—"Money Making Facts.”” 


Name. 
Address, 
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MEN PAST40 | 


Afflicted With Getting Up Nights, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of the above symptoms, 
the trouble may be due to Glandular Dysfune- 
tion. A constitutional Disease for which it is 
futile for sufferers to try to treat themselves 
at home. Medicines that give temporary relief 
will not remove the cause of your trouble. 

Most men, if treatment is taken before 
malignancy has developed, can be suceess- 
fully NON-SURGICALLY treated for Gland- 
ular Dysfunction. “If the condition is aggra- 
vated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL treatments afforded 
at the Excelsior Institute are the result of 20 
ears research by scientific Technologists and 

‘ompetent Doctors. 

‘The War brought many new techniques and 
drugs. These added to the research already 
accomplished has produced a new type of 
treatment that is proving of great benefit to 
man ag he advances in years. 

The Excelsior Institute is devoted particu. 
larly to the treatment of diseases of men of 
advancing years. Men from all walks of life 
and from over 3,000 cities and towns have been 
successfully treated. They found soothing and 
comforting relief and a new health in life. 

EXAMINATION AT LOW COST 

On your arrival here, our Doctors who are ex- 
periericed specialists. make a com- 

ete examination. Your condition 
is frankly explained to you. with 
the cost of treatment. you need. 
Your decision is then made. Treat- 
ments are so mild that hospitaliz, 

tion is not necessary 
big saving in expense. 


peculiar to men. It could 
Drove of utmost. importance 
to your future life 

Write today, No obligation, 


Tixcetsior Institute 
! Dept. 8575 
Excelsior Springs, Mo. 


Gentlemen: Kindly send me at once your Ne’ 
FREE Book on Diseases peculiar to men. 


Swe 
aa eee 


soyears 


[ 
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E-RECTA-KIT 


MAKE FULL SIZE 
TOOL STANDS 
(support 2 tons) 


comptere xit $9.95 


: $19.95 


KRUSE KITS Minh" 


HI-FIDELITY AM-FM RADIO 


FAMOUS MAKE 1957 MODEL 
RCA LICENSED. 


See reaeaure: 


UNITED AUDIO CENTER S64 GRAND AVE., ENGLEWOOD, H. J. 
2 Wicks South of Route 4—LOwell #1264, 5 Minctes rom Gee, Washiagon Bridge 


Saving for Security Is Easy 


It’s actually easy to save money 
huy United States Series E Saving: 
through the automatic Payroll Savin 
where you work! 


when you 
Bonds 
ss Plan 


buy and use 


CHRISTMAS SEAL 


fight tuberculo 


'¢ 


i 


SAVE HUNDREDS OF DOLLARS 
with HOME-A-MINUTE “KIT” 


This is not something to fool around with. 
‘A Hard Hitting System 
‘of Saving Big Money 


WHAM-O aa 
B.B, PISTOL 


1's ond dorts Money back guarantee, At sports dealers or send 
'WAMO MFG CO., Box M-62 San Gabriel, Calif. 


TALK~SING~PLAY 


OUR R 


Yoe ter postage, handli 
Household Prod., Dept. 14." Searsiale, M. ¥. 


FREE 


8MM or 16MM Home Movie 


FILM 


Let me send you a delightful Exciting Film (Real 


“Unique” Films, 
Hollywood 27, Cal 


1957 ALLIED 


356 


value-packed 


WORLD'S 
LARGEST 
STOCKS 


SAVE ON EVERYTHING 
IN ELECTRONICS 


Everything for Experimenter 
Amateurs, Servi 


Builders, 


Save on everything in E} 


Hi-Fi systems and cor 
latest builders’ kits 
mous KNIGHT-KIT line 
and phono 


anten 
ation equipment; P.A. sy 


test instruments; indust 

tronic supplies—plus everything 

in parts, tubes, transistors, tools 

and books. Get more for your 

money nd today for your 
ED Catalog! 


Seth 
yeor 
1, |—. ® 


ALLIED RADIO CORP., Dept. 7-1-6 
100 N. Western Ave., Chicago 80, Ill. 


(Rush FREE 1957 ALLIED 356-Page Catalog 
Name. 


Address, 


City_____Zone___State. 
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| AMAZING rensona. POCKET RADIO 


| LISTEN WHILE YOU 
WALK DOWN THE STREET! 


SNOW REMOVAL 
With Steering Sulky and Self Starter 


© Powerful Gravely Tractor—with push- 
button Starter, New Steering Sulky and 
Snowblow make snow removal 
almost child's play! 


You can blow snow — deep or light, wet or 
dry — wherever you want it, with ae 
ocuverabity. 48% Snow Plow also aval 
able, 23 year ‘found attachments .. . All o 
Buy Pay’ Ph 


Mite today for, FREE 24-page 
“Power vs Drudgery”” Booklet! 


GRAVELY TRACTORS, INC. | 


BOX 1184 DUNBAR, W. VA. 


Desk Stand Style 
sed but In excellent condition 
‘Many Valuable Uses 


‘TELEPHONES 


rn, ote, 


urgent, TH 
iF J oat pal 
mi a $2.75. routes 
od tates 
peat 
as 


= The Reol 
| “mccoy” of 


Mccoy” of wr THE excrtine 
ome Shoot} BENJAMIN. TARGET = 
PRACTICE OUTFIT %@ DRAINS cellars, cisterns, wosh tubs; 


ste th “SB. IRRIGATES - CIRCULATES - SPRAYS 


wEW 
IBENJAMIN SUPER CO: ROCKET 


GAS PISTOL with 2-Stage LINCOLN or WASHINGTON 


ene lovely unened poxince 


ocular on oa ‘Sit Danny st, st. Louis 4m0,UsA. 


= “AUTHENTICAST MODELS of att the tanks a made werkt history: 


ety | 
eo... 
a coeeeineetes | No EINER H 


Cele | 
3 anWERE ? 


Casdauerncade 
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Catalog or 00 Novelties 100 100 


SAVE GAS, GEARS, 
TIRES ON YOUR 
4-WHEEL DRIVE! 


Stop Front End Drag in 2 W. D. 


Get maximum uve of zour veele with these te 
rh 


i Sioreh work: 
rom fa 


rite for 
KELSEY PRESS: 


CONSTIPATION 


FREE BOOK—Tells Dangers 


Disorders, Piles, Fis- 
tula, (Constipation, and commonly” associated 
chronic ailments.’ 40-page book— The 
Thornton Minor Hospitah Suite 1486, $11. 
Linwood, Kansas City 9, Mo. 


BUY WOODLAC FROM YOUR 
PAINT, HARDWARE, LUMBER 
DEALER or send $1.00 for 


finishing pamphlet and 
re with every order or fee 


..-for a Man witha 
Hobby Shop 


[ABC Chort for Qvich ond Simple Assembly 


MOHAWK LUMBER & SUPPLY CO. | 
. 


1 14s3s Ww. 


Check) Money Order for $____ 
eS OHIEF WORK BENGHES » 2195 each 
TOOL CHESTS 29 95___ HANGER KITS # 1.39. 
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Dr.Grabow 
\ PRE-SMOKED PIPES: 


Cool, sweet and mild 
from the first puff. 
No breaking-in 
because they're 
mechanically 
pre-smoked. 


Imported 
briar 


Regal 
/ 


$950 
other Dr, Grabows 
from $1.50 to $10 


Ou 


For infor 
Dr. Grabow Pipe Co., Gi 


th of quality 


booklet write: 
oro, N.C. 


HOW TO GROW 


RCHID 


IN YOUR OWN HOME! 


NO GREENHOUSE NEEDED 

~ANY CLIMATE- MAINE 
TO CALIFORNIA ... 
YEAR ‘ROUND! 


Fill your home with gorgeous Orchids. Huge purple Cattleyas, exquisite 

bidiume ‘others! Many, nut soil, gettin 
food from the air. White Orchids, yellows, greens, every rainbow 
color. No equipment needed. Start on table or window ledge. 


how 
No big investment o 


e- 
feor 


am 


Orchids have rewarded 
‘Tropical Hgwertand, 


‘TROPICAL FLOWERLAND, Dept. 21N 
Winssi=Cisale 100 So. Vermont Ave., Los Angeles &, Calif. 


ALWAYS 
THE SAME 


«today, tomorrow 


and tomorrow 


Stable as the alphabet! Go out to- 
day and buy any product of any 
good manufacturer's brand...ask 
for the same thing tomorrow, or 
weeks from now...match ’em up, 
and they're uniformly good, or 
better. 

This uniformity is no accident. 
Every manufacturer works hard 
at it because he knows that only 
unfailing goodness will keep you 
buying his product. So he’s mighty 
sure never to let quality slip. If 
he changes his product at all, you 
can betit’s a change for the better. 


This goes for everything from a 
bobby pin to an automobile—just 
another reason for staying with 
your favorite brands for years 
and years. 

For news of the goods thatare always 
good, read the ads in this magazine, 


BRAND NAMES 
FOUNDATION 
‘A NON-PROFIT EDUCATIONAL FOUNDATION. 
437 Fifth Avenue, New York 16, New York 


WANT UNIFORMITY? PATRONIZE THE DEALER. 
WHO PROVIDES YOUR FAVORITE BRANDS 


The FINEST value-we've EVER offered! CHROME VANADIUM 60 Pe. Wire Gauge Set 


PRECISION 7x50 PRISMATIC BINOCULARS — 29-Piece DRILL SET CHROME VANADIUM DRILLS 
Genuine Leather Case, Accurate Built-In Compass Sassi 
at the lowest price we've ever offered! 


Imagine! Now you can enjoy all your favorite 
‘Sporting events baseball, track, ete from a front 
Binoculars brine’ faraway objecta Fight up, closet 
Precision made by one of Japan's most famous 
famera names. -”. to high standards. Somm. ob- 
feclve gra pro wide field and arestst fem 
te tnalvsdual (Gout eye pieces Same type binocs sell for 
{auch more, everywhere!” ‘oxix $24.95 

Plus SOc Be.» Nate. 
Also Avallable—tx35 prismatic binoculars with vame outstanding 


features ‘as above. oxy $20.95 ed 
puntn Cee aes, ie hale 
‘syerplocs covers; pellhing clothe nn 


Stickleback Drill Router ee 


‘The Only Tool That Drils, Enlarges, Routs | syaINLesS STEEL 
eeularty $30... - NOW 
complete 4 viece set 
GHISEL AND 35.00 
GOUGE ser! “” 


rae mg 50 


Both binoes ha 


a 
$1.25 oa, 


ke Jone 


$1.40 ved. 


Set of 2 


a Tor 58 op, 


NEW! BEND, 
ROUND FILES! 


you'd ‘expect fo'psy $30's net 


Send check or money order. If €.0.D. fees extra, Money Back Guarantee. 


SCOTT-MITCHELL HOUSE, INC., Dept. M-263, 611 B’way, N.Y. 12, N.Y. 
says Norman Rockwell, one of 


LISTS EVERY MONTH HUNDREDS 
BARGAINS (2g geRme aus IN 
aeons Rechosl one 


a2 ance ts If you like to draw, you may have 
talent to become a successful artint, 
CD) spare or full time. Find out with 
our remarkable 12-page Pree Art 
Talent Test. Thousands paid $1 to 
4 ‘008 take it. Get it PREE, No obligation, Send 
SE" meni maeszine'ot ite ind bublisheal your name, address, age to: Famous Artists 

TOWER PRESS INC., P. O. Box 591-DZ, Lynn, Mass. Schools, Dept.11-M. Wettport, Conn. 


_., Get ORDERS and CASH 
man—do work in Beane tM TIME at 
—or expand into FULL TIME o— 
Sendcoupon tor Pree facts toot the newest 
Eris Toscnating of al bome onraicd 
Sosippscen For the Brat tins 
Bisetic Seating and Piantic Laminating 
within herenctof thesmalloperstor: ANE ii sg Ga 
‘one can learn to operate the machine with fupely the clrealars you mail to bring back 
etheet pedyor same, Wall 


{ vames pera S864 
| Atho cost to me, please rash complete details 
‘tligation 
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Fast:Aviomate. 


Snow Plow Lifting 


with 
MONARCH DYNA-MIGHT 
POWER HYDRAULIC CONTROLS 


Fan 
practi ks. 
dealer or write for full details. 


ROAD Lirias? COMPANY 
1331 Michigan 5 Grand Ropids 3, Michigan 


Neglected Piles 
Are Dangerous 


FREE BOOK—Explains Causes, 
Effects and Treatment 


Fistula, Fissures, Rectal Abscesses and other 
ailments or reflex conditions may be associated 
with neglected Piles. Our new 130-page illus- 
trated book explains facts. Sent FREE. Write 
today to McCleary Clinic and Hospital, 1171 
Elms Bivd., Excelsior Springs 1, Mo. 


STOP THE COLD/ DUCK -=IT yi 


fealcomfortinald $1.98 
Slmoter for ys. 

fren. xeatlen, comou 
or'toking ducks, deer, te 
Kwon fre, eck: ond ors 
operon 

Heowy, sh on 

wal 


Own Your Own Business 


WANT HIGH PAY 
and STEADY WORK ? 


Get into 


DIESEL 


ile 
AND HEAVY ‘ 


EQUIPMENT 9 


‘We are now accepting men to train for Diesel 
and Heavy Equipment. High pay and future 
security are the benefits of a trained and 
qualified Diesel man. If you have mechanical 
aptitude, write to us for free information 
jon as to how you may become 
a part of this rapidly expanding industry in... 
4 DIESEL MECHANICS © DIESEL PARTS 
© DIESEL OPERATION © DIESEL SALES 


T4 Poputar science 


$10,000 A YEAR! 


Super 
Powerful 


All Channel TV RECEPTION 
IN ALL DIRECTIONS 


cose afte Ont BETES OR 


WORLD'S GREATEST 
CLASSIFIED 


wo 


OPPORTUNITIES 


Here are hundreds of opportunities offered expecially 


to the readers of Popular 


Read them. Answer them! You can moke 


‘and save money. 


Science Monthly. 


© *% 
z 


%, 


POPULAR SCIENCE MONTHLY—353 FOURTH AVE.—NEW YORK CITY 10 


word insertion, payable in advance. Minimum od 10 words. 


Glowsified Ade whe $1.00 
Hons accepted atier Nov 


November 15. 


‘should be in our office by November 24. No cancello- 
Address orders te 0. K. Kelly, Classified Adv. Mgr. 


i AUTOMOBILES & 


MIDGET CARS 


on arbi, ea 


Direct from 
‘Box 125%, Hart 


Al 


aie penny = Soe 
for our ey For ‘oan 
Elterature 
Bear Lake 


ine 
ot" crltnns £10 Bree 
TEL ig "dod Linden, White 


We ecg 
ae can 


109.09 On 
Dickens, 


CROSLEY “Owners. Joip, Organization. 
New vor 


2 ‘AUTO SUPPLIES & 


EQUIPMENT 


Bier ean ifo:5 ‘south Oran 
Los Anweles 7. Caiitorais, 


ee ier 
Soe anaes 
ey ged 
Aira fy tee 
reuaine pees pe 

cE Ee Ds nae 
Be Gaufornin. ie 


5 pei Men 


Eatett 
85 Voi 


Flory Ge 
ee Ww 


WHY Change Ol? Cut, Lubrication 
Gonta! Assure 


ne 
fan Feast 
Brookfeld, Hilaots a 
‘NEW 1000-1034 Ford Paris. Pree Cata- 
IpperHubes, Joe Eisersony Clifton, New 
Seraey. 
‘THIEVES, Vandals Run from automo- 
ues eouloged ith eae ‘Auto Alara 


Volume. Buyers 


Bales, 2066 East | Tot 
‘oni 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 
Adverdsieg. ‘gen 


Essa: 
Formulas! Fs 


Languaze Outnts 


act Tehcane 


Weiing, Soldering: 


Se wea 


sSatece Be sees: 


3 eseesees 


TIRE Bareaine! Fantastic sav 
brands — ne tied “tnaw 


Bee ee ae 


DISCARDED OMti-}10 Tysstor Parla 
Wanted “Bonus” on. HY. "Mayer, 


ace 


D Your Own Dui 
soe Bunty, HY Sand No 


Traller, Plans 
west, Canton, 


PICKUP Coach, ‘Trailer bluevrints. Lit- 
ggature 10e: Comstock rallers, Parsons, 


4 MOTORCYCLES, micYCLES: 
‘AND SUPPLIES 


RECONDITIONED Motoreycles and mo- 


ie fades aad ace coe 
Bast service. ian yee 
Ein tt, 

SAH ere A 


‘Threewheeled 


id used tai 
jomebullders "paris, 
sie Skideet “Rotors Directory, 


Riess 
‘CUSHMAN egal _eae ame 
So esehies igh soipteae he 
shonape ss, ike Sotorscle Catal. 

Weber oof Loe Angeles ‘33; Caltornin 


BICYCLE Supplies, Subgeantia say 
reg deltery. "Attebora Sy. Attebars 


‘caine speed 


AVIATION 


“AVIATION Surplus Bargain 
cote, Dine, Bor HEP, =e 
Sivan 


AVIATION Books. World's targest selec 
gh! Pree. Catalog. Aero Publishers, 316]- 
PSHi Sunset, Los Angeles 26, California 


| HOMEBUILT Helicopter Handbook, 
$100. Urshan, Box 4302 N-P- Station, Se 
Diego 4 California 
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10 _ ENGINES, MOTORS, ETC. 


REWIND Motors yourself Complete in- 
structions $1.00. Lewis Mifg., Howell 11, 


BATTERIES, 
GENERATORS, ETC. 


NEW, Autojte Generators GAS4I90. 15 
gp 410.00 Een. “Box 7. Ehont. New 


“eRDISON Nickel Slorase Batterie “Any 
Saranieed.y Power Plant Generators, 

Tieratire, Hawley Smith Co. 
Croton alls 2. New York. 


7 ELECTRICAL surrires: 
‘© EQUIPMENT. 


| QELECTRIC Pencil: Enera 
$300, Beyer Sala, 1084i-e 
Gikeiga 


ELECTRIC Motors Home. workshop, 15- 
gusty, ea Sa ere a 


a “Sinets So SOR. fi 
Sheed: base, voltage: escie” Teme Mo" | Ba 
torn 7634 Myrtle "Avene, Brookirn 27, 
New York 


ie a aa Te ea 
Hie" own" Lamp. Box "Wad, Clayton 
iia 


NEW, timesaving oxy-ncetylene outht 
Woe Linke compact. ortabie “Thrifty to 
operaten ri Bult Gomptete. outnt 
sha Soatuttons, “Sn, feito aoecil 
WiritenYor free iterature: Devt, tings 
Air ‘Products’ Compe east “tia 
Biteet. New York If. New ¥ 


ACETYLENE Welding Outita new #54 80: 


90; Arewelders 83680. Bugle We 
ehh 48, ons Broadway, Chicago 


used 
th Be 


PELDERS. 130/320, Welds ip". $3050. 
sere {010 Inner’ Drive, kn 


Michigan 


“ FIELD GLASSES, 


TELESCOPES 


Pe Sa 
Pata ny 


ins! “Millions of 
‘binoculars, 


2 Gxt rte for cntaioe 
entaionsGN 


tide ‘Corp, Barring 


Kans New dete 


FREE Catalog! Boat Kits, Trailers. Fie 
pornias, Maring Hardware. Uuger tnd 
oe Landa 


‘cut-to-shape Boat Pattern 
Sa feet. New, m 


Cleveland Boat nluorint Ca ‘Devi, Aci, 
‘Box 1051. Cleveland 4, 


BOAT Plans-Pull Size Patterns Frame 
sc ROAT mse, ful ie Bo 


“ “GLASBOTE” Plastic and 


for ‘boat -eorerin 
tna “material pe 
Pinsties, ‘Deo, 
‘Okemos. Mi 


Complete 
Tist” free. "Buchanan 
1128 Hamiiton Hoad, 


‘BUILD-Ur-Own" ac welder and 
wer lant wits good ned ene 


ox Bohies. 


MACHINERY, TOOL 
‘SUPPLIES, "ETC. 


BOATHOOK with built Por 
Princeton “Suretion: ‘New Jersey tn 
ihotion,-New Je 


12 BODY-BUILDING COURSES, 

SHC JEESC. & ATHLETIC 
EQUIPMENT 

BUILD powerful arms, chest, shoulders) 

pe lens 


anne ame Sat a 
Baae nage Re mee 


Building Secrets. Power. 
ond WEP ie aitsoo® itichtenn® 


AWNMOWER Sharpeners: $5975 to 
9.90 Uni Jan. 1. Dealers thereatter 
Cline, 480" Yellowstone, Pocatel 


“oPRIANOLE problema? Solve ‘with. your 
gonoteter—work “Ju slides, 


iss. Kansas” City. Missouri 


‘or Kodskwan Judo, “Thoroughly | 
Iniuarated dust s1'0q. Satiniaction Gua 
anteed" “Johgny’s. A.C, Box re 
Tauderdaie, Florida. 


NEW King Sie Ten-In-One Socket | BARBELIS, Dumbbells. Exercise equip 
Wrench $106, Pod. Guaranteed” Woods, | ment Courses, ‘Pree bookiet Good Bar 
Wyoming’, Pennsyteania. bell Co.. Reeding. Penna 


SAVE. (Buy dest from, Government. 
SADE power tools, machinery 
7 boat, motor. sporting exmpin 


si, eae 
piiPoae bled sparen wet: | te 
Hage tae our iat. et au 


PUSHED around? Why take nonsense | 
from Bullies Give them the surprise of 
fet, liven. Easy when you know Felice 


New Yor) 


16 rorutar science 


SARSRiLe Pree, beet, Rani 
Strength. Physique. Reading Barbell Co.; 
Reading. Pa. 


DYN: ni ieee 
aD YNASCOPE Sepaational New Rei 


‘Send. tor ‘detail 
‘Ds-3i, 


"criterion 
‘Harttord, 


New gersey“Shiowonm, 168 Chur Bi 
Bee Name gy ee 


wen Neiector Telescope. 


it. Mirrors, veplece, 
'eaueat fre ‘thus: 

rated viterature. criterion Manttactur= 

ine. "33, Martiord, Conneetic 


SALE) United Binoeuiars, Paced christ. 


mas. its, 64.98 to $200.00 a 
Bihegtiar-teiecone Cainog. Uaited, Woks 


10° PYREX Parabolic telescope mirrors 
‘8"focal tenguh, unconted $98 85, Nye Op 
Beals 2100" Cherry, Lone Bench @, Gaul 


MICROSCOPES. Telescopes, binocular 
BITE, everyting otic. pholoeragh: 
6 St New 


{Importers prices, 28e Catal 
ghuion Hawtrament Co. 2 Bast 


Tnvormation 
Firth Avenue, New York 11. 


| ex Sain & Ho “york 


| 4827 Second: Deion 
| x Bicame "est See ‘a inne 
| Seale. nleoseoves i 
| ASTRONOMICAL ‘Books Siar 

| sete Tint Herbert yrt Savio nd ‘Street, 
| Biman 15" New York 


SPORTING GOODS. GUNS, 
FISHING TACKLE, ARCHERY, 
TRAPPING 


| (it FROFUSELY Dlustrated pares, ans ‘Dees, a 


Huse, pistols. swords daggers 
New York 31 Taal ate 


joe Bae ales SAE Pages Over 
nein eee 


pam Berg fe 
Keteratt 
Shio. 


| PREE slant handbook! 
| mune, and Bowaa 


| Kethery.. i006" 
Regeler 1s Callin 
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DISCOUNT fo 50%. Guns, Scopes, Bin. Big Money Ratsing Nutria, Chin- | WHOLESALE Catajog!! 20-80 _Dis- 
ectnts. Pree List. Benson, 117° W. Flag: | ehilian, Cevless Mick WeBSic” or Pigeons zhees Meseat ents 
fer Miami Piorida fGrus ree information. Reeney Brothers, 
New Preedom. Pennsylvania, 


og, | Desens. 130018 Beata. clifton. HF, 
Eorerie Tine of cameras, toartoe Piiervies | MAKE Money Writing Short Para- 


srs eh oon, Maaeir Fath He Matchen Maes | (MARR, MT Tu, SRL 
an nin dee erie | eae sone ene ae Se 
‘Deol BS. Kansas City, Missourl. _____| "SPECIALS: Turties or ‘chameleons 2 for | Bly list of editor: easing from ‘begins 
DUCK Call—Different. Hunters Must! | $1.00. postpaid. Descented pismy skunks | Many small ‘heck ad add OF: auiekly. wei 
Make your own. Simple. No Reeds. Inex-| $10.00. Raccoons $5.00. New Zealand rab. | 10 Sell. right away. Send tor free facts. 
ye. Plans $1.00. Guaranteed. Duck | bits $2.00. 1S. Monkeys from $19.50 | Benson Barrett. Dept. CP-06-¥, 7464 
Shawnee, Maieas O Bree’ price ist ‘Thompson Wild “Animal | Clare. Chicago 56, 
SHOTOUN Beer. Sight abewe full shot =. Crution. Fieri. 108 U8, oa, Wholesale Business V wigout 
ram BL “tanrawomr | phage ae 
on ‘eamhworms. 32 BUY Wholesale! Discounts to 80%| Ap- 
Heettnledits tk Cua RE | gene Guana, Rg Sa A 
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ehester, Massachusetts, ‘Seupation. State Finance Co. 324 Securi- | and 1 will pray for, whatever desire you 
RECEIVE Samples, magazines calaloes eae niin Oe | He Maaco 
~ a Ce ne. ‘Sufferers:  Discouraged? 2 }, Pennay! la. 
Yeeas ‘ec taille si + | Write, for Pree taj it information | WAKE Up your mind! Be what you de. 
1 ,Pixacol Co., 3583-SP, Cleve- | sire Smash worries, fears, indecial lon. 
eo Posalble rai satyporms | 1 18, Ohio. dns, ife-chi ana inca 
aa encase afar a | “ra MISTAKES Papeala ake ted apa 
Pisa Pinna Coote Pe a Paty eutian Pacing 


SROAETTES Ra 9 TE 30 Tor 00 Pacts 
seg Moberiy, . Owensboro, Ken 


Chee: Ge Mee ase ce 
cara Sateen aaron 


BOOKS on untiques and their 
reo crcutar. Warman Publishers, 


Simp 
9511, Pleass 


Galen 


SURPLUS “detective 
ment se, 


cach, 
{ustiated cautlopue: Fords, Dept pon BO 
Bt Cooper 5 


Ine. Box igat-T Louisville 1, 


PIMPLES, Blackheads, Acne, Skin Blem- 
fuer vanish Hee maple” Detatis free, Dor 
Bol. 2'Allen St. New York City 


DIFFERENT inexpensive ideal Xipas 
ult’ Porteara,bringy free erature La 


mney. 


fertoe PO. aX, “Philadelphia 
Pennsyivaiia, 

MEXICAN Taw, General Pract 

m3 Sea Rpasindo Ww, G duureas Shih, 


HANDWRFEING angiral 9,00 of 6.00. 
"Shields, 1323 90 ‘Washinton: 


So 


ably. Pree se Clralag De te Bere ‘Ber: Boral dure Sranaee rele 1331. Chapel Hill, North Carolina. 
Rete liek = BS Pesta, 08 
= SaaaONA Cornwall iving Horwaading 
Er eee 
OW Cua tind Gait” Yay Gata: | Mat serie conic Ee 
“orMQW, ous Aina Quit You Guat fac | SERS ARE Eee at BE Bull 
aut peony Senet 4 eee a ES 
Herman, 110 Broadway, New York. tion! We: Harvest Selerson ity 2. Bo, | iin. Nlcetown, Philadelphia 40. 


PICTURE THIS 
sis UNDER 


CHRISTMAS | 


TREE 


GALE Buccaneer 
ator, all you need to pi 


where you can ive ite! And 
best of all—the cost is 30 low! 
Look in the Yliow Pages of your 
phone book for your. Buccaneer 
ealer’s name, or write for the 
{ree booklet that tells all about 
these wonderat motors. 
Sthorsepower Delure.one 

Gt eight brillant new cae 

Buccaneer outboards for 

ier 


GALE PRODUCTS 


Dept. 2116, Galesburg, Illinois 
Division of Outboard Marine Corporation 


you | house 
and your family out on the water | Ls 


Do you work all day with 


COLD FEET? 


NOW, 


| at last, @ new, 
| modern; low 
priced electric 
| foot warm 


that will k 
you healthy, 

happy and Help 
comfortable Bw 


Check stond cashiers, secretari 
es, office workers, 
‘operators, telephone operators, and many others through- 
‘out the country are now singing the praises of the Electro 
‘Mat. There is no further need to work all day with cold 
feet. Many colds, causing absenteeism and itritabilty, 
can be directly traced to cold feet. Safe and Economical 


Sightweigit, PETERSON RUBBER MAT CO. 


Wait light bulb. 
Mail your cheek 


geuimeney eraer 
Today for ONLY 


57.95 


EF nan 
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NOW MATCH FAMOUS 


DYNASCOPE” 


with Any 3” Telescope at Any Price! 
YOU GET———+ 
ASSEMBLED — READY TO USE 
+50 & 100 Power + 36” Bakelite Tube 
+ Equatorial Mount + 33” Tripod 


COMPLETE! 5 
onty. S22'¢ 25 
oat Caprese Charges Golfect” 

WHY DYNASCOPE 


1S SHARPER, CLEARER 

Imagine! The red face of Mars 
atone ut hundreds of mountaiag 
nail 8 


‘You get 
"mirror, 


rot one but TWO eyepieces ~ SOX and 
112.5, aluminized and overcoated, guaranteed to resolve to 
the Dawes limit for Its size! Not a'cardboard but a BAKELITE 
Tube! A non-friction Equatorial & Altazimuth Mount! And a 
Portable hardwood Tripod Assembled and ready tor imme 

ED UNCONDI- 


Hl 
ALL NEW 1957 


ATALOG 


—— 


ELLET RIFLE 


HY-SCORE 


‘no pumping—no gass. 
ing—iust break 
‘once ana 
shoot 


$9.95 to $29.95 

Cal. .177 and 22 

Weil balanced, all stee! 

with rif ed barrel and ad. 

stable rear sight. Pertect (or 
all game and targets. 


HY-SCORE sams corr. 


hunting slingshot _ 
ck 

: we 

5 


otnrted most of Sigshat Aso 
1 J. STONE pept.411 1618 ont 5.» santa Mole, eat 


TAFT MARINE WOODCRAFT 
MILES-PER-~ 
GALLON 
ALUMINUM 


CALCULATOR 


IDEAL CHRISTMAS GIFT 


iesremsourr BOAT KITS! 


Flite-Speed styled 
two. Kit $218, Deduct 


Meld. Outhoard or and. Cabin 


$856, Deduct 10% for fall delivery. 


DEALERS 
Yohabe franchises anal 
Wit ar data, 


14-ft. Comet. Seats four: speeds to 
over 80 mph. Kit $284, Deduct 10% 
for fall delivery. 


10% for fall delivery. 


ACT _ ter itt be withdrawn when fal production 
‘schedules ae filled. Send coupon or see your 
NOW! civis-cratt Boat kit Deater. 


© Flite-speed styling! 
© Flashing performance! 


Beauty! Performance! Fu 
Chr 
Ran 


‘othing compares with ne 
Craft Boat Kits for 195 
from 8-ft. Pram 
it. Cruiser, they save you up 
to 50% over factory-built boats, 
to assemble. Deduct 10% 
ivery. Save up to $12 


(only 


CHRIS-CRAFT CORPORATION 
Soot Kit Division, Algonac, Mich. | 
Please send me information on 
the Tine of exciting I 
ew ‘Chris-Craft Boot Kits for 
1957. 


GOTTA COMMON? “~ 
CAR COMPLAINT?” 


You need a 


MILESMASTER®* 


What MILESMASTER 

regulates fuel pressure. Keeps 

raw gas from flooding engine and 

bing lubrication of cylinders 

and pistons. Reduces so-called vapor 

Tock. Provents crankease dilution 

which forms harmful gums. Elim 

ates ignition fouling. Saves wear 

and tear on carburetor float ‘and 
needle. 


in first few thousand 


MILESMASTER, INC. 
Factory Bos 47, Exeand Wi 


ascwive Oct Suite 78 
(GM. Michigan Ave, Chicago 2, 


Have you ever 
wondered how 
a Hi-Fidelity 
Loudspeaker 


produces sound? 


Send for this FREE book re- 
vealing the inner secrets of the 
loudspeaker—told in a fascinat- 
ing easy-to-understand manner. 
Illustrated with delightful car- 
toons and diagrams—a wonder- 
ful guide! 

This authoritative book is 
FREE-just send a dime to cov- 
er cost of mailing. 

UNIVERSITY LOUDSPEAKERS, INC. 


Speaking 
about 


copy of 
cudspeaters 
Enclosed is 10c | Aé#res 
to cover the 

cost of mailing. | city. 
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Why is Jim* the only guy in the 
plant who always has money? 


new 100-mile-per-gallon 


HARLEY-DAVIDSON 


HUMMER 


Here's why Jim always has money 


Depreciation on a Hummer is less than 
per month. Car averages $50. 

Fuel for a week's riding (130 miles) on 
a Hummer costs 40e—car, about $2.50, 
After minimum down payment, month- 
ly installments (18) on a Hummer are 
as low as $17 including fire, theft and 
collision insurance; local taxes, freight 
and carrying charges. Similar monthly 
car payments would exceed $100.00, 


Yessir, wheeling to work on a new 1957 Harley- 
Davidson Hummer is more than fun! It's the 
‘quickest, most practical and economical trans- 
portation you can own. Now, 5” brakes — front 
and rear — provide even greater safety. New 
colors in amazing new enamel . . . last longer 
;.. Need no waxing. 

‘Why not stop in at your Harley-Davidson dealer. 
See for yourself how the new Hummer will save 
you money, time and trouble . .. make riding to 
and from Work a thrilling invigorating pleasure. 

Other models available to meet every purpose, 
‘ony purse. See your dealer. 


HARLEY-DAVIDSON 


MOTOR COMPANY 
DEPARTMENT PS * MILWAUKEE 1, WISCONSIN 
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LOOK! UNUSUAL XMAS GIFT! 


Seb Makes a Car * 


ven 57 BELLOW 


\ likea i, 


Send check, M.O., C.0.D., specify @ or 12 
‘alt syatem. “Money back” Uf “not satisfed. 


FREE BOATING BOOK 


Your name on a postal card will bring 
to you, postpaid, this most interesting 
‘informative’ booklet on. boating. 
‘You will enjoy its factual state 
sad Hs dw ‘to earth sno oe 


RADIO CONTROL TOR AOUEL 


Fase cnocs Be 


with equal eas 
Guaranteed for the life of the cor — 
on. FITS ALL CAR: 


PRICE $6.95 


"Rv 


Man, here's 
ight! 1/4-mile beam — 
15,000 beam candle 
wer. Compact,easy to 
fatty buile to last! Uses two G-volt 
batteries, See your delet. $9 75 


DELTA ELECTRIC CO., Marien, Ind. 
ves bate, 


| Delta POWER-KIN 


ASSEMBLE YOUR OWN 


HI-Fl SPEAKER CABINET 


W's easy and economical. Take your choice of seven KD 
speaker cabinets priced from $26 to $118. You save as 
much as 50% when you do it yourself. Kits contain 
everything you need—pre-cut, partly-assembled parts, 
screws,glue,and easy-to-follow instructions. 

If you prefer, buy just the illustrated instruction 
book, get materials from local suppliers, Instruction 
books, 75c to $1.50. 

Give your Electro-Voice speaker cabinet a fine furni- 
ture finish. Finishing kits, $5. Decorative Metal Trim 
kits from $4.80. 


Assemble Your Elec 
Practical Electro-Voi 
Jets you start wi 
fer, add match 
whenever your 


Pavel iV Cention Gaornnn Regency Emp 


Anipres Amiens. maak WRITE FOR BULLETIN PS611 
matched component 


makes as you build froma Sleéio’ ° ELECTRO-VOICE, INC. 
BUCHANAN, MICHIGAN 


Export: 13 East 40th Street, New York 16, U. S.A. Cables: ARLAB 
Canada EV of Canada Lid, 1908 Avenue Road, Toronto, Ontario 


GIVE GOOD CHEER THROUGHOUT THE YEAR 
HULL AUTO COMPASS 


All on your gift list who receive a 
AU AGTOCOMPASS will find it 
© cheerful, welcome companion on 
trary motoring tip... urance 
speedy travel to. every 
int ‘on HULL, fo 
ing accuracy,” true 
Professional insirument servi 


os Pencenli 


"50 
> HULL MFG. CO. P.O. Box 246 £-11 Warren, ©. 


KIT 


CATALOG 


AS TRAIL 


[user mousimes 
Choose “out of the ordinary” 

wurwenmie 
Cheistaane Gifts trom eee 


Bean’s Free 
Catalog 


Fully illustrated, 108 
pages, showing Hunting 
Footwear, Clothing, and 
one hundred and twenty 
other leather and can- 
vas specialties of our | 
own manufacture for 

campers and hunters. | 


L. L. Bean, Inc., 155 Main St., Freeport, Maine | 


Mfrs. Hunting and Camping Specialties 


What put the magic in 


The big news from Detroit this year is the 
magic of the “Inner Ford” for ’57. The 
magic begins with a bow-shaped frame 
that sweeps out and dips down between 
the wheels. Side rails flare out almost 13” 
further than in '56. Passengers are within 
(but still above) the contour of the frame. 


The contoured 
frame isa lodder-type 
structure with heavier 
box section side rails 
and 5 cross members. 
Torsional rigidity ofthis 
"57 frame is as much 
95 27 per cent greater. 


4-way ball-joint front suspension 
has been further advanced. New lower 
suspension arms are swept back so front 
wheels step over bumps rather than into 
them . . . a 4-way action for a softer ride. 
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Side rails thus serve as concealed “side 
bumpers” of immense strength. This new 
contoured frame provides the '57 models 
with the most rugged foundation of any 
Ford yet. 

Ford’s new sculptured-in-steel body is 
secured to this rugged frame by 20 unique 


The magic of the Ford Silver Anniversary 
V-8's for ‘57 is centered about the words 
“deeper breathing.” New larger intake valves, 
king-sized monifolds, and higher lift camshafts 
help provide o larger volume of fuel-air 
mixture, thus allowing for superior engine 


performance . . . up to 245 hp. The popular 
Mileage Maker Six, the most advanced Six in 
the industry, has been boosted to 144 hp. 


FORD Division of 


the new kind of FORD? 


live-rubber body mounts. This helps the 
"57 Ford to give you the solid, silent kind 
of ride you expect to find only in more 
expensive cars. 

There's magic in three high-performance 
Silver Anniversary V-8’s with up to 245 hp. 
The new low silhouette carburetor and 


=> 


higher compression combustion chambers 
are just a few of the new V-8 engine features 
that you'll appreciate. 

See your Ford Dealer soon. He'll gladly 
give you the full story of Ford magic for 
"57, and let you action-test this new kind 
of car with the Touch of Tomorrow. 


New deep-offset hypoid axle 
hos exclusive straddle-mounted 


Even-keel rear springs 
are longer-leaved and out- 
board mounted for wider 
stance, greater stability. 


Carburetors ore low sil- 
houette type. They give a 
more homogeneous mix- 
ture for better starts. 


FORD MOTOR 


Air cleaner used with Ford’s new 
corburetor hos re-usable pleated 
fibre filter; offers easier mainte- 
nonce and more filtering area. 


pinion for greater torque capacity, 
quieter operation and longer life. 


Centrifugal-vacuum 
distributor for V-8's 
has long-lived venti- 
loted points, Breaker 
plote rotates on full 
ball bearings for split- 
second response to 
changing engine re- 
quirements. 


COMPANY 
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Cart Climbs on Crossed Whi 
A ueavy can or a piece of furniture 
goes up and down stairs easily on this 
British cart with four rubber-tired wheels 
on each side. The crossed arms tip for- 
ward on each step to rest the next set of 
wheels on the higher or lower level. 


Mine Stops Jeep in Its Tracks 

‘A MosILE mine detector developed at 
Fort Belvoir, Va., stops the jeep it rides 
if it locates a mine. When the search 
coil signals danger, a spring-loaded, hy- 
draulically operated piston disengages 
the jeep’s clutch and sets the brake. 
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Amplifier Eavesdrops on Pilots 
A prop of a coin lets air travelers and 
visitors hear what goes on between pilots 
and the traffic control tower at the Oak- 
land, Calif., airport. Just inser 
the slot and the “listening post’ 
conversation. 


Giant Feed Bag for Earth Mover 
Tue big pillow tank above stores 
10,000 gallons of fuel for mammoth gas 
eaters on construction jobs. Made of ny- 
lon fabric coated with Goodyear Chem- 
igum, it folds compactly for toting and 
rolls out like a rug for on-site filling. 


Lor HUM for HER 


GENERAL ELECTRIC HI-FI MEANS 
ENDURING MUSICAL ENJOYMENT! 


inch 
Dual Coaxial 
Loudspeaker 


rechanical crossover system. Handles 25 
watts of power, Distortion free 
response 40 to 15,000 cycles... $4495 


[eS | 


G-E CONVERTIBLE 

20-watt Amplifier ond Pre-Amp 
Dual chassis desi 
OF Use a 


for independent in- 
complete unit. This 
fle: 


‘ible, low-cost component 
provides? panel mounted controls. 99995 


Loveliest of all—the gift of great music through the 
years. Awakened for you in new splendor by the 
magic wand of General Electric Hi-Fi. Here are components 
designed for a lifetime of superb musical enjoyment. Ideal 
for anyone who appreciates the finest. 

The incomparable General Electric cartridge puts new 
brilliance in your recordings at modest cost. Ranging up- 
ward, you'll find General Electric speakers, the sensational 
20-watt Amplifier and Pre-Amp, and other superb compo- 
nents each adding in its unsurpassed way to a quality of 
reproduction famous in professional circles. Fortunately, all 
General Electric components are sensibly priced, Examine 
them at your local dealer's, or write today for our free hook- 
let of new Hi-Fi ideas. General Electric Co., Special Products 
Department, Section R61116, Electronics Park, Syracuse, N.Y. 


Progress /s Our Most Important Product 


GENERAL €@ ELECTRIC 
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»>»>>> MERCURY PIONEERS TWO 


© Now in production! Real outboard 
power~—and safer, smoother, more ma- 
neuverable than any engine you've ever 
handled! Revolutionary 6-cylinder de- 
sign ...a firing impulse every 60 degrees 
of crankshaft rotation . . . the smoothness 
and flexibility of the finest foreign sports 
cars... single lever control... greatest 
operational ease of any outboard . . . di- 
rect reversing . . .with no bulky reverse 
gears! With super hot ignition, these 6 
cylinders start instantly, idle smoothly 
and slowly... give new definition to low 
speed operation, 


NEW SIMPLIFIED SINGLE 
LEVER CONTROL, Throt- 
tle, reverse, neutral all on 
finger-tip remote control, 


16%% LESS PISTON 
SPEED. Slow-travelling, 
short-stroke pistons prolong 
engine life. Other engines, 
even at lower rpm, have up 
to 20% more piston speed 
than this built-to-last Mer- 
cury Mark 75 Marathon! 


EQUAL TO A V-12 IN 
SMOOTHNESS! Naturally, 
a 6-cylinder 2-cycle engine 
has the same number of fir- 
ing impulses per revolution 
asa 12-cylinder 4-cycle V-12! 
Mercury’s famous Full- 
Jeweled Power* guarantees 
smooth power longer, too! 


riction ball and roller bearings throughout. 


MERCURY OUTBOARDS ‘or 1957>>>>»> 


REVOLUTIONARY NEW OUTBOARDS! 


2. New 10 h.p. Mercury for super-slow trolling! 


@ The new Mercury Trol-Twin was 
designed expressly for fishermen! New 
glide-angle underwater structure slides 
smoothly over stumps, rocks and through 
thickest weeds, puts cylinders at their 
best idling angle for hours of slow trolling. 
Single lever control . . . throttle, neutral 
and r ‘se all on one-hand control. Big 
displacement for power to plane your boat 
. . Set fishing fast, 

PropJet Exhaust buries exhaust under 
wate ind with it the sound, Ask your 
Mercury dealer about his new easy terms 
today! You'll be glad you did. 


FINGER-TIP TROLLING, 
Just flick the exclusive 
Speed-r-Troll Switch! No or 
dinary throttle can give you 
idling speeds as low as this 
++0F 80 steady! 


ONE-HAND CONTROL! 
Twist the tiller handle for 
speed. Twist again for neu: , 
tral or reverse. One control 
does everything, 


EXHAUSTS THRU PRO- | 
PELLER HUB! Exclusive 
Mercury Prop-Jet Exhaust 
buries exhaust under water 
++. leaves it far behind. 


Write today for complete 
color catalog 


KIEKHAEFER CORPORATION ¢ Fond du Lac, Wise, 
EKIEKHAEFER CORPORATION 1956 


12 NEW MODELS>> 6 to 60 HORSEPOWER 


350-M.P.H. 
Tilt-Wing Transport to 
Rise Like a Copter 


With props pointing skyward, it would bea 
whirlybird for takeoff and landing, then become an 


airplane for forward flight. 


By Wesley S. Griswold 


HE aircraft company that cooked 
| up the “flying piepan” now has 
designed for the U. 8. Army a big 
air transport that will go straight up like 
a copter, then streak away like a DC-7, 
It's not a helicopter. It's not an air- 
plane, as such, Yet it's both. The tilt-win, 
Propelloplane, as this extraordinary craft 
is called, was designed by Hiller Heli- 
copters of Palo Alto, Calif. It would carry 
40 to 50 fully equipped troops, or several 
small vehicles, or a big load of military 
supplies many hundreds of miles at near- 
ly three times the speed of the fastest 
helicopter. Yet it would be able to p 
up and set down its cargo on any small, 
flat patch of ground. It would cruise at 
350 m.p.h., but land at zero m.p.h. 

This versatility would be accomplished 
by an otherwise conventional wing that 
would tilt 90 degrees for vertical, straight- 
up-or-down, takeoffs and landings. Tilt- 
ing with the wing would be four large, 
six-blade, contrarotating propellers and 
their high-powered turboprop engines. 

Drawings, based on an exhaustive study 
made under contract for the Army, indi- 
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a 
How tilt-wing helps lift plane 


UP-ENDED WING, even when it is tilted a full 
grees, contributes to lift by deflecting 

slipstream from the proj 

EE Stok above, arama by Hille enshioer 


lers,. 89 shown 3 


cate that it would have the fat belly and 
high tail of most military transports 
with rear, ramp-loading facilities, and a 
bulbous nose for radar equipment. 

In each of the four nacelles there 
would be at least two and possibly three 
gas-turbine engines, parallel or in a 
cluster. They would develop a total of 
around 20,000 horsepower. 

Multiple-section engines—their tech- 
nical name—make it possible to dispense 
with tricky interconnecting — shafting, 
which otherwise would be essential to 
provide safety and sure control when 
the convertiplane was hovering. 

In practice, on takeoff, the two or 
three engines in each nacelle would be 
operating at around two-thirds power. 
If one of them failed, the other, or others, 
would then be operated at full power 
to make up for the dead partner. 

The Propelloplane’s wing would be 
conventional, or even slightly smaller 
than normal, in span and shape. In for- 
ward flight, the only feature of it that 
would compel your attention would be 
two huge fuel tanks, slung from under- 
neath the wing, one on each side of the 
fuselage. These tanks would carry the 
plane’s entire fuel supply. 

At takeoff or landing, however, the 
wing's appearance would be both unique 
and startling, for it would be standing 
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on edge, with engines, propellers and 
fuel tanks pointing straight up. This 
would be done by rotating the wing on 
pivots fastened to the lower flange of 
the wing's rear beam. Ball-bearing screw 
jacks, operated by a hydraulic motor, or 
a pair of hydraulic cylinders, would 
move the wing. In order to make room 
for the middle part of the wing to be 
laid back against the fuselage, a panel in 
the skin of the roof directly behind the 
wing would first be lifted out of the way 
hydraulically. Once the wing was rotated 
back to its normal position, this panel 
would be closed, so as not to spoil the 
streamlining of the fuselage. 

One unusual feature would be visible 
all the time but useful only when the 
craft was hovering, moving slowly, or 
landing or taking off vertically. That is 
an exceptionally long tail cone with a 
projectile-shaped tip, slotted with de- 
flector vanes, Those vanes are intended 
to direct downward, upward or horizon- 
tally the exhaust from two or more tur- 
bine engines. These exhaust gases, 
deflected downward or upward, would 
control pitch; deflected horizontally they 
would control yaw. 

Imagine how useful the tilt-wing Pro- 
Hloplane would have been in a typical 
crisis of the Korean War. Assume that 
40 infantrymen have been isolated 400 


SMALL VERSION of the Propelloplane, having 


only two enj and props in its tiltable wing, 
also is consideration. Pitch and yew 
ould” be controlled by small tail rot 


seen in the drawing. This would be an ter 
nate to using deflected exhaust gases. 


NINE YEARS AGO Hiller began 
riser experiments with this captive, jet-powered, 


miles from their own troy more 
than three times as far as rescue heli- 
copters can fly. 

A Propelloplane is ordered to the res- 
cue, It takes off, rising straight up. Then, 
with fuselage still level, the wing 
forward into conventional position. It 
speeds toward the encircled troops, fly- 
ing high and fast enough to offer a poor 
target for enemy antiaircraft fire. As it 
approaches the stranded sold 
scends to a low altitude. Its 


When the wing is 
horizontal, speed is only 75 miles an 
hour. As the slant of the wing steepens, 
the craft's speed slackens until it is stand- 
ing still, hovering for an instant. Then 
it comes down out of the sky like an 
elevator. Its rear doors open and the 
troops scramble in. Within a few min- 
utes, the plane rises straight up above 
the trees and starts homeward with in- 
creasing speed as its wing is lowered 
from the vertical position. 

In addition to this obvious usefulness, 
the Propelloplane, its designers say, could 
keep troops in isolated combat areas 
supplied at less cost than with heli- 
copters of comparable capacity. It could 
operate efficiently from areas where 
there was not enough space or time to 
build the long runways necessary for con- 


vow me. LT 3 
delta-wing research model that he is shown 
flight-testing by means of a whirling arm, 


ventional transport takeoff and landing, 
/ertical-takeoff aircraft won't replace 
or squeeze out helicopters,” predicts 
shrewd, handsome young Stanley Hiller 
Jr, who has been experimenting with 
VTO aircraft designs for nine years and 
building helicopters for longer than that. 
“They complement each other. 

‘or hovering mi he continues, 
“nothing can beat the helicopter. But 
now, for the most part, it is being im- 
properly used, devoted about 98 percent 
of the time to missions requiring it to 
fly horizontally. For such jobs, it is not 
economical. 

The tilt-wing Propelloplane, on the 
other hand, he points out, would hover 
only for takeoff and landing, utilizing 
power plant, transmission and propellers 
designed for general use, with far fewer 
problems of maintenance and parts re- 
placement than helicopters involve. Most 
of the time it would be flying forward, a 
job to which it is as well suited as most 
conventional transport planes. 

The small penalty that the Propello- 
plane would have to pay in weight for 
power enough to lift and lower it verti- 
cally is not entirely a liability. Whenever 
it was practical for it to take off as a 
conventional airplane, that extra power 
would enable it to carry double its nor- 
mal payload. END 
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12 New Cars 


Popular Science’s color gallery gives you 
the highlights on the 1957 models 


Sver see a junior-size Cadillac? That's the "57 Chevy convertible. Above it is the hardtop. 


Ir Louis Chevrolet could only see his 


Chevrolet: brainchild now! That born-to-the-purple 


look isn’t just skin-deep, « Under- 
Fuel Injection %*! it there’s an optional fuel-injection 
engine with horsepowers up to 283, 
and a softer ride. For more, see p. 113. 


3-MINUTE WALK-AROUND 


1. Five inches longer 


Slightly lower 
3, A mite narrower 
4, New body panels 


Bigger windshield 


6, 14-inch wheels 
7. Lower hood 


8, Air vents in headlight shrouds 
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Plymouth: 
Brand-New Body 


3-MINUTE WALK-AROUND 


E SS) eae 


\957 


outfitted for 1957 with a bigger engine 
and new camshaft, bigger brakes, new 
heating-ventilating sy and torsion- 


bar springing in front. For more details 
on the y Plymouth, turn to p. 113. 


As low as 54.8 inches 

Three and a half inches wider 
3. Dished steering-wheel hub 

14-inch wheels 

Bigger windshield 

No-guard bumpers 

Side-by-side lights 


Step-down floor 


November 


ALone with a wholly redesi 
Ford: sis—longer. lower, wider—the re 

ora: offers four engines with top horsepower 

of 245, a new ventila tem and 3 


Newly Tailored joe cishiony ride. Cornering, too, 


improved. Read more about it on p. 113. 


3-MINUTE WALK-AROUND 


— 1. Seven inches longer 


2. Up to four inches lower 


3, One inch wider 

4, More windshield wraparound 
5. Front-hinged hood 

6. Guardless rear bumper 

7. Step-down floor in the rear 


8. 14-inch wheels 


16 rorurar science 


The 1957 Dodge manages to look longer without stretching an inch 


Dodge: 
One Big Engine 


3-MINUTE WALK-AROUND 


t's just built lower. 


Issteap of offering the usual choice 
in eight-cylinder engines, Dodge limits 
you to one big one in 1957—with 825-cu. 
in. displacement, 8.5:1 compression ra- 
tio. The six-cylinder model has 8:1 com- 
pression. For more, see p. 120. 


Bigger glass area 


Three inches lower 


Step-down floor 


14-inch wheels 


New color combinations 


Side-by-side lights 


7. Bigger rear-fender fins 


More windshield wraparound 
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A 255-hp. V-S engine, with overhead valves, 


327-cu.-in. displacement and 9:1 compression 
ratio distinguishes the '57 Hornet 


an 


Wrru the same engine as Hudson’s Hornet 


Nash site 57 Ambassador has a new, lower chassis, 
maneuverability 


four-eyed headlights, more 


For 1957, this pert little car can be had 
5-hp.. six-cyl. engine or a 190-hp. 


Rambler with ; 
eight-cyl. engine, burning non-premium fue 


Tie superchs ‘olden Hawk is still the 


Studebaker spi" hessisrtine hess 82 


nonslip differential, faster st 


Iw the Cl hrysler family only DeSoto is long- 


DeSoto «2» inch » size is up to 340 cu, in. 


And there's a new series—the FireSweep. 
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Lincoln's addition to the family is two inches lower, an inch wider, than two-door brother, 


AppING a snooty new hardtop to its 


Lincoln: 1957 brood, Lincoln has given them all . 


more pep. Compression has been boosted 


ui from 9:1 to 99:1, lifting horsepower 
4-Door Hardtop up to 300. There is thermostatic air-con- 


ditioning, too, and better spark advance. 
3-MINUTE WALK-AROUND 


Four-eyed headlights 


More rear glass wraparound 


One inch wider 
Two inches longer 
Two-level front bumper 
Canted fins 

Concealed twin tailpipes 


Electric door locks 
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U = ‘imine 


i) Hu 


Mercury's more powerful 19: has allotted more space for heads, long legs—and hips. 


Wuen you're through admiring Mer- 


Mercu ry: cury’s smart new looks, consider these 


added assets: air-cushioned. rear-spring 


Air Cushioned ‘choraze. push-button automatic trans- 


nission, speed-compensated shock ab- 
sorbers, 290-hp. engine. Then see p. 124. 


3-MINUTE WALK-AROUND 


2. Three inches wider 
Three inches lower 


More windshield wraparound 


6. Step-down floor 


ight styling 
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Chrysler driver's horizon is broadened with bigger windshield. There's a fancy dash, too. 


A zooming rise in piston displacement 
2 cu. in.) of the New Yorker, shown 
is Chrysler's biggest 19 
There's a new series, too—the Saratog 
matching the Windsor in its displac 
ment (354 cu. in.). Read more on p. 120. 


Chrysler: 


Power Surge 


3-MINUTE WALK-AROUND 
|. More glass area 


Lower belt line 


Roof three inches lower 


4. Bigger fins 

5. Lower hood 

6. Lower rear deck 
Guardless front bumper 


8. Windows slant inward more 
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How they compare: 


By Devon Francis I lla. 


HEN Chevrolet, Ford and Plym- 
\ \ outh went on display in their 

1957 dress last month, they gave 
a lot of people a jolt. 

The “small, simple” cars had outgrown 
their pants. They were bigger than ever, 
more powerful than ever, more luxurious 
than ever. The prices: higher than ever, 
by about $65. 

Where Chevrolet, Ford and Plymouth 
leave off, and Cadillac, Lincoln and 
Chrysler New Yorker begin, is now a 
blurred boundary. 

Here are just some of the tasty tidbits 
that manufacturers have incorporated to 
separate customers from their money: 

© Optional fuel injection. 

© Sports-car lowness. 

© Interiors swiped from a maharajah’s 
throne room. 

© A softer ride but flatter cornering. 

© Scattier getaway. 

© Windshields that wrap around clear 
back to hei 

© Torsion-bar front suspension. 

* Step-down floors. 

¢ A thump-free transmission. 

© And—of course—more horsepower. 

What this means doesn’t take a Sol- 
omon to figure out: To sell their wares 
in 1957, the manufacturers are resorting 
to everything but Bank Night. 

The new Chevrolet, Ford and Plym- 
outh offer the same thing—extraordi- 
narily good transportation—but what 
they have in common could be held in 
your hat. In an industry noted for its 
aping, that’s news. 

All three cars now have ball-joint 
suspension in front. All have the new 
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UNCHANGED FRAME 
TAKES Booy 
2% INCHES LONGER 


PLUGS REACHING 
FARTHER INTO 


Wise 


WIDER VALVES, 
HIGHER-LIFT CAMS, 


INCH GREATER 
CLEARANCE BETWEEN 
‘AXLE AND FRAME 


Chevy's chassis carries engines with options of fuel injection or two four-barrel carburetors, 


HIRO 
SECOND TURBINES, 
RST 
po VARIABLEPITCH 


~ / STATOR FOR KICKDOWN 


PUMP ONE.WAY 
cuuTcHESs 


CHEVY’S NEW TRANSMISSION has jerkless kick- 
down for acceleration, and geared Hill Retarder. 
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14-inch wheels. All have that sublime 
ability to go through a hard turn without 
a skittering of the rear end. All have 
fishtails. All have better ventilation sys- 
tems. All have horsepower that no driver 
can use to the limit without getting 
tagged. And model for model, all are 
priced about the same. 

Beyond this, the three automobiles 
differ rather widely. Take a look at them, 
in alphabetical order: 


CHEVROLET 

Chevy offers two king-size mechan- 
ical changes, both optional, in an “off- 
year” model that normally would pass 


FRONT SHACKLE ANCHOR 
FOR RE k 


‘BODY MOUNTS pe, 
AULGED FRAME f 


=p lr. 


OUTBOARD FRONT~ 
SHACKLE MOUNTING, 


REDESIGNED 
BALLJOINT 


SUSPENSION 


Ford 


DROPPING THE PINION 


SLIMMED-DOWN SHAFT, 


rn 
LOWER PINION GEAR MAKES A LOWER 


UNIVERSAL POSSIBLE 


Ford chassis is notable for Mae West curves, lowered side rails, wider treads front and rear, 


with skimpy modifications. One is a con- 
stant-flow type of fuel injection (see page 
127) that does away completely with a 
carburetor. The other is a Buick-like, 
thump-free automatic transmission. Both 
bespeak a shrewd maneuver by Chevro- 
let to take some of the bloom from spank- 
ing-new cars by Ford and Plymouth. 

Chevy’s introduction of fuel injection 
was probably the best-kept secret of the 
new model year. As forecast by PopuLar 
Scrence last February, the new fuel 
system solves many of the nagging prob- 
lems of conventional carburetion. 

The constant-flow system has had its 
drawbacks. The most pressing, perhaps, 


was the engineers’ inability to obtain a 
satisfactory flow of fuel at idling speeds. 
Chevrolet figures it has that whipped. 

The company’s second big develop- 
ment is that new transmission, called 
Turboglide. Take heed, here, because 
Chevy's method of handing off torque 
from the engine to the rear wheels is a 
new plateau in transmission engineering. 

Chevrolet's older Powerglide—still be- 
ing offered—has a two-turbine torque 
converter, with a single planetary gear 
system as a tailpiece to help in push- 
multiplication. 

When the planetary is rolled in and 
out of the power train, a band and a 
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wioer 
RALLS— 


SOFTER BUMPER PADS PER- 
MIT SHAVING CLEARANCE gg 

BETWEEN BODY AND RUN- a 

MIN LOHe WHEEL MOTION, GIVE A 


TORSION BARS MORE STABLE ‘FEELING 
TO ENTIRE FRONT END 


OUTBOARD SPRING 
bicoee araKes 


Plymouth chassis features re: 


springs with a stiffened segment to prevent “axle windup.’ 


TORSION-BAR SPRINGING and ball. 
suspension reduce ste« 


UPPER CONTROL 


it front multiple-disk clutch evoke a slight thump, 
common to Chevrolet and also to Ford's 
and Plymouth’s automatic drives. 

f The new Turboglide still has a torque 
converter with a tailpiece. The box car- 
ries two planetaries, in tandem. But 
there are no bands to seize the drums, 
and in the converter, backing up the 
conventional pump that whizzes the oil 
around, there are three turbines. 

The first turbine goes into action 
when the engine revs up the pump from 
a standing start. It boosts the torque to 
the drive shaft. And it’s connected solidly 
to the rear planetary for greater torque. 

As the car comes unstuck, oil from the 
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LOWEST OF THREE for '57, Plymouth sliced off 
inches with smaller wheels, mounting rear spring 


pump begins surging against the buckets 
of the second turbine. This is connected 
directly to the front planetary to boost 
its torque. 

As the car gains speed, the first and 
second turbines begin free-wheeling, the 
planetaries roll out of the torque-multi- 
plication scheme, and the third turbine 
begins getting the bulk of the oil from 
the pump. It, too, is solidly linked to 
the planetaries, but at a one-to-one ratio. 
Thump is eliminated. 

Chevy offers eight different horse- 
power ratings in engines with displace- 
ments up to 283 cubic inches and 
compression ratios as high as 9.5:1. 


FORD 

There is a feeling behind the saffron- 
hued front of the Ford Division head- 
quarters in the Detroit suburb of Livonia 
that 1957 has to be Ford’s year. 

Ford claimed that it beat Chevy in 
sales in 1955. Chevy said it didn’t, and 
then heaped insult on injury by peddling 
a lot more cars in 1956. 

But Ford allows as how that this time 
around it can snatch the brass ring. 

The Ford is down in height to as little 
as 56 inches, as described in the last 
issue of Porutar Scrence. It’s an inch 
wider. In the Custom series it's three 
inches longer. In the Fairlane it's more 
than nine inches longer. 

Frames are heavier and stronger. 
Walk into any Ford showroom and ask 


shackles outboard, reducing clearance between 
ly and running gear, thinning down roof, 


for a wheelbase, and the salesman will 
inquire politely, as though he were cut- 
ting bologna, “What length would you 
like?” They do have two sizes—116 and 
118 inches. The variation in overall 
length is greater: on the posh Fairlane, 
they add five inches. 

Then, the engineers have reworked the 
power plants. The holes for the pistons 
are unchanged, but the compression 
ratios are up. So are the horsepowers. 
The ratings range from 144 for the inline 
six, at 223 cubic inches, to 245 for the 
whopping 312-cubic-inch V-8, 

The automatic transmission oil is now 
cooled by radiator water through a heat- 
exchanger, rather than air-cooled. This 
isn’t brand-new. It was a running change 
during the 1956 model year. 

Ford now has 19 models of cars in 
five lines, including its station-wagon 
line. If you don't like the Custom jobs, 
you can get the Custom 300, or the Fair- 
lane, and if you don’t like any of those 
flavors, you can get the Fairlane 500. 
The main difference is in the shimmering 
facets, and what you are out of pocket 
to get them. The wagons—five different 
ones—constitute a fifth category. 


PLYMOUTH 

Some 18 months ago a chap named 
John P. Mansfield, the grand vizier of 
Chrysler's Plymouth division, called his 
top executives into his office and said 
grimly, “Okay, let’s get back in business.” 
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He had reason. Buick had elbowed Ply- 
mouth out of third place in sales in 
1954. It has clung there since. 

It took a long time to build a wholly 
new Plymouth, but there is hardly any- 
thing that can be said about the changes 
in the 1957 vehicle that would be an 
extravagance. 

You think the Ford has a low roof? 
Pshaw! The Plymouth goes clear down as 
far as 54.2 inches on the hardtop. It 
looks even lower. That's because it's 3% 
inches wider, Yet, unlike the Chevrolet 
and the Ford, it's no longer. In fact, it’s 
a sliver of un inch shorter, despite an 
increase of three inches in wheelbase. 
The addition in wheelbase was invested 
mostly in reducing the front overhang. 

That's only a pitt 
in appearance. 

The windshield is higher, and wraps 
around more. The roof projects to make 
visor for the windshield. The bumpers 


STRIKING DIVE CORRECTION in the new Plymouth 
on sudden braking is shown graphically in this 
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are devoid of guards and—seriously—are 
described as “split-level.” The 
should supply a final conclu 
trend in styling. The headlights effec- 
tively simulate the new duals by being 
bracketed with the parking lights. 

The Plymouth frame, like Ford's, is 
ruggeder, although it doesn’t bulge. To 
accommo tep-down floor pan, so 
the driver and his passengers have ade- 
quate headroom, the frame rails—straight 
—were squashed and widened, The body 
mounted on them, not inside them. 
Plymouth say: is necessary for 
strength and torsional rigidity. The whole 
frame is 50 pounds heavier. 

More headroom had to be scrounged 
somewhere, and here the stylists of yes- 
ar, who once imperiously demanded 
Plymouth’s high, proud benches, will 
squirm. The seat heights, are down as 
much as 3.2 inchs 

On the mech 


side, Plymouth 


photo. Nearer car is a °56, Solution lay in relo- 
cating the upper-control-arm inner pivot. 
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‘© Other engine options, some dealer-installed, offered 


for 1957 develops 283 


Chevrolet's top enj 
per horsepower are more 


hp. Pounds of weig 


junked everything except its engines and 
transmissions and started from scratch. 

The front suspension is on ball joints. 
The pivots of the upper and lower con- 
trol arms are embedded in rubber. The 
rear-spring anchorages are outboard of 
the frame, The rear axle is bigger. 

But the biggest news in Plymouth, per- 
haps, counting everything, is torsion-bar 
suspension in front. Unlike Packard's, 
which incorporates an automatic load- 
leveler, Plymouth’s slim bars, replacing 
the conventional coil springs, are simple. 
A pair of hex nuts lets you balance the 
car laterally or stiffen the springing for 
added load. 

The change in Plymouth’s ride is go- 
ing to win purple prose. It’s light, but 
firm. No longer can the sports-car cult 
complain that this car won't take corners. 
In weeks of testing on rough northern 
Michigan roads last spring, it shot 
through square turns head-high. The low 
silhouette helps. So do the torsion bars 
and the shackling of the rear springs. 
So do struts that stabilize the front end. 

All this, at long last, mends that irri- 
tating habit that the Plymouth has had 
of haunching down in a hard takeoff 
and of diving in a panic stop. END 


For news and pictures of more 1957 cars, 
see Popular Science for December. 


Buick » Oldsmobile + Pontiac - Cadillac 


WA-Not available 


than halved since 1952—Chevrolet’s was 31.4 
pounds, Ford’s 29.2 and Plymouth’s 30.7. 


in foregrouns 
Feet nee hackers ea in raat fe 
16% to 15 inches. Plymouth’s is up 5% to 22. 
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What’s new in the 


Chrysler Family 
for 1957 


Imperial’s lower roof and belt lines make it 
look rakishly long though inches shorter 


Chrysler headlines 

more displacement, 
anew transmission, and 
a third series in the line 


OR the third year in a row, Dodge, 
DeSoto, Chrysler and Imperial are 
out with a packet of new concepts 
in engineering and design. 

The entire line is fresh and pleas- 
ing to look at. Previewing the for 
By William C. Callahan Porutar Science in Detroit 

weeks before they appeared in the s 


A low, low look cloaks bigger F 
power plants, new torsion bars 
and a husky, uniform frame. 


ENGINE REAR 
CROSS MEMBER 


CONTRASTING SKETCHES show how balljoint REAR-MOUNTING BRACKETS for torsion bars pro- 
spindle mounts (right) improve front suspension. vide for adjusting car height if the springs sag. 
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DeSoto’s two larger series 
have expanded in 
length as well 

as performance 


rooms, I was impressed at the start by 
the increase in glass area front and rear. 

Imperial in particular has something 
that could start a trend—a windshield 
that is a “wrap-over” as well as a wrap- 
around. My second strong impression 
was that of lowness: Belt lines on all 
cars have been lowered 1/4 to two inches 
and roof lines have been dropped three 
inches or more. With the exception of 
DeSoto (which is one inch longer), 
Chrysler-built cars have stopped out- 
growing their garages. Some Chryslers 
are two inches shorter and Imperials 54 
inches shorter, which is certainly a step 


ea a restricts 
itself to one big V-8 


and highlights elegance of styling 


in the right direction, All lines appear 
longer, however, because of the sleek 
roof lines. 

There are a raft of mechanical innova- 
tions for 1957. Major changes include 
new frames; torsion-bar springing in 
front and ball-joint spindle mounts; and 
engines with increased displacement, 
horsepower and torque. As with many 
other 1957 cars, there are new 14-inch 
wheels and new paper air filters on the 
carburetors. 

The family chassis. One interesting 
experiment Chrysler is trying this year is 
that of using a uniform chassis layout on 


‘oursoaRD 
REAR 


THE FAMILY’S SKELETON is this husky frame, 
common to all lines except for minor details. 
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BETTER OVERHEAD VISION and a spicily futuristic 
look are the joint benefits of a windshield that, 
besides sweeping around to the sides, climbs up 
over the front of the car onto the roof. 


REDESIGNED INSTRUMENT PANEL keeps the t 
alssion’s push-button controls at the far 
‘ou’ 


all its cars. With the exception of minor 
differences in dimensions and thickness 
of steel, chassis are identical for Plym- 
outh, Dodge, DeSoto, Chrysler, and 
Imperial. They are husky hunks of metal, 
with box: ion side members, a step- 
down design, and five cross members. 

The new torsion bars, which contrib- 
ute to the lower car silhouettes, work on 
the same principle as those used in 
Indianapolis race cars. The round bars, 
anchored on the rear engine-mount cross 
member, extend forward parallel to the 
frame. Their front ends are tied to each 
lower control arm. 
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A SHARPLY TAPERED REAR DECK poses fresh prob- 


lems for the guy who has to load the trunk 


but enhances the car's dashing apj 
rear-glass area has been much 


combination with bolder treatment of the rear- 
light assembly, add a pert final touch to a 
dramatic array of body styling changes. 


When a front wheel hits a bump, the 
up-and-down movement of the control 
arms is resisted by twisting of the bar 
itself. A manual adjustment in the rear 
mounting bracket lets you increase the 
car height if the springs sag after long 
service. But this is a garage operation, 
not a self-leveling device such as Packard 
uses. 

Less sway and dip. Another change in 
the front end is Chrysler's version of 
ball-joint spindle mounts, which elimi- 
nate the kingpin. Steering effort is ma- 
terially reduced. The upper control-arm 
pivots are located on the frame so that, 


CHRYSLER 


a. 


FOR A BROADER VIEW of the road at night, twin 
headlamps, in this provocative setting, are in- 
stalled in cars to be delivered in states where 
the lighting innovation is now legal. 


AN IMPRESSIVE LINE-UP of lights (from top to 
bottom: stop-and-turn, back-up and regular tail- 
ights ) isplayed at the ends of the new 
DeSoto’s increasingly upswept rear fenders. 


during braking, part of the forward 
weight shift is counteracted. This re- 
duces front-end dipping by as much as 
65 percent on sudden stops. 

The semi-elliptic rear springs are 
mounted with the axle forward of the 


middle point, and the shorter spring 
leaves are also centered here. Reason: 
beefing up the forward segment of the 
springs ‘reduced the tendency of the 
spring to “wind up” under the twist of 
hard acceleration. This also permits a 
shallower drive tunnel and further lower- 
ing of the car’s silhouette. The rear 
springs are mounted outboard, outside 


A RICH INHERITANCE from the Imperial is the 


engine tucked away under the New 
Yorker's broad hood. Its high-d lome pistons have 
raised the compression ratio to 9.25: 


A DISHED STEERING WHEEL is a welcome refine- 
ment for the restyled dash. Like all other mem- 
bers of the Chrysler family, DeSoto in 1957 

vill also sport flush-type handles on the doors. 


the frame, which gives them a wide base 
to resist body roll on turns. 

Two automatic transmissions are ayail- 
able: TorqueFlite, which has three for- 
ward gear ratios besides the converter; 
and PowerFlite, which provides two 
forward speed selections. Push-button 
control is continued this year, but an 
innovation is the use of the Neutral but- 
ton to start the engine. The switch is 
turned on in the usual manner, and then 
the Neutral button is pressed. 

Here are the highlights on each car: 

Imperial. Engine displacement has 
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Like a crown prince, behind locked doors 
and barred gates, the Big M is born— 
pretty as a new penny and rarin’ to go. 


The 1957 Mercury: 
Longer, Wider and. 


NY relationship that the new Mer- 
A curys bear to those that have gone 
before is purely coincidental. 

Horsepower? It’s up. Performance? 
It's up. Length, wheelbase, interior 
room? They're up. Height? Well, may- 
be that’s the only dimension that has 
gone down. 

There is no mistaking the appearance 
of the '57 Merc. Any myopic five-year- 
old will be able to name the car with 
those identifying concave strips at the 
belt line. Visible a block away, astern 
they become two big, fat exclamation 
points as running lights. The only thing 
lacking is « pennant whipping the breeze. 

The obvious is the least of the changes 
in the Merc. For the first time in its 
history the car a body all its own. 
The Mercury's sheet metal panels no 
longer are to Ford's as Pontiac’s are to 
Chevrolet's. But the Mercury's frame, 
like the Ford's, is bulged at the sides 
for a “step-down” floor. 

The valving of the shock absorbers is 
“compensated”—it snubs down the 
springs for a soft ride at low speeds and 
“blows off” fluid to give the springs full 
travel at high speed. 

Brakes are bigger. Brake-drum sur- 
face on the Mercury model that carries 
the regular 312-cubic-inch-displacement 
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CONCEALED CENTER PILLAR on sedans gives them 
that hardtop look. Edges of the window frames 
cover the pillar when the doors are closed. 


engine has been increased from 
square inches to 212 on the 1957 cars. 
Meres sporting the monstrous new 368- 
cubic-inch engine are supplied with 233 
square inches of braking surface. 


190 


The smaller engine produces 255 
seeouwes at a compression ratio of 
:1, and the bigger one, no less than 


290 horsepower at 9.75:1. The Mercury's 
most luscious power offering in 1956 
was horses. Also under the hood is 
an item borrowed from the sister Lin- 
coln—a thermostatically operated air duct 
for the carburetor. If the engine is warm, 
air comes from outside the engine com- 


partment. If it’s cold, it comes from in- 
side. Result: a fast, no-stall warmup in 
winter, more power on hot days. 

A surprise awaits the man who slips 
into the driver's seat for the first time. 
Gear selection on the automatic trans- 
mission is by push button. Mere calls it 
Keyboard Control. 

To start the engine, you turn the 
ignition key and then push a Neutral- 
Start button. That not only starts the 
engine but cancels out whatever was on 
the keyboard before. 

A push button on the keyboard re- 
leases the foot-applied emergency brake. 


BIG CONCAVE PANELS at belt 
line end in canted tail lights. 
The car is four 's longer, 
more than two inches lower. 
Seats are three inches wider. 


SUMMED-DOWN SHAFT 


BULGED FRAME for step-down, floor, 
like the Ford’s, boosts headroom 
front and rear. Swept-back front 
suspension has the effect of cush- 
ioning forward wheels over bumps. 


A push-pull bar integral with the key- 
board engages or releases the transmis- 
sion brake. A sensing device prevents 
engagement of the reverse button above 
ten miles an hour. The remaining two 
buttons are just plain, old Drive and Low. 

Two items to shush vibration and noise 
come with some of the new Mercurys. 
One is a new kind of front shackle for 
the rear springs. Those springs and the 
rear axle carry all the acceleration and 
braking reactions on cars with Hotch- 
kiss—as opposed to torque tube—drives. 
Mercury engineers say that four-fifths 
of all the vibrations in the rear suspen- 
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CARBURETOR AIR automatically is either warmed 
by manifold or drawn fresh from outside, in ac- 
cordance with engine needs. Thermostatic con- 
trol does trick, Carburetor has dual bowls. 


sion are transmitted to the car through 
the front ends of the rear springs. 

An air cushion, « sort of little rubber 
tire between the car frame and the front 
spring eye, is their answer. It's built into 
station wagons and all Monterey and 
Montclair models except convertibles 
equipped with the 368-cubic-inch engine. 

The other item is an optional v ple- 
speed fan with an oil clutch to reduce 
engine-compartment noise and boost 
power. When the car is scurrying along 
at a speed calling for an engine r.p.m. of 


CLOTH HARNESS for moppets, distributing pres- 
fure of the seat belt, when braking, over the 
entire chest and abdomen, is an option. 
added advantage: a child can't unlatch 
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AIR-CUSHIONED SHACKLE looks like a cooki 

It “softens” attachment of the forward end of 
the rear spring to the frame, thus absorbs rear- 
spring vibration before it gets to the body. 


anything above 2,600, the clutch keeps 
the fan r.p.m. down to that figure or be- 
low. The rest of the cooling is done 
with ram air. At lower car speeds, the 
fan will turn at as little as 1,500 r.p.m. or 
less, if no cooling is required. Mercury 
says the system saves as much as 17 horse- 
power of the engine output. 

All the changes in the Mercury point 
to one thing—this Ford division is grim 
on the point of providing ba ulk to 
Buick, Oldsmobile and Pontiac in 1957. 

At Mercury there’s a chap named 
George Muller, executive engineer, Un- 
der the direction of Harold C. M 
Donald, director of car engineering, 
Muller decided to pull a gamble. 

The longer a car was a-borning, he 
knew, the easier it was for competitive 
companies to collect precious informa- 
tion about it. It usually required nine to 
10 months, from the time a handmade 
prototype was delivered to the “cut-off 
date”—the point of no return, where the 
design was finally frozen in the dies, 
jigs and tools. 

So the prototype 1957 Mercury was 
not turned over to production engineer- 
ing until last spring. Muller promptly 
put two shifts of engineers to work. Be- 
fore the first of summer's mosquitoes 
began drawing blood, he was ready for 
production—in half the time that's 
usually required.—Devon Francis. 


How it works: 


Chevrolet’s New 
Fuel Injection 


Nozzles and a “tent” replace 
carb in the first system of its 
kind for U.S. passenger cars. 


FUEL-INJECTION system in place 
of a carburetor—the first of its kind 


on U. S. passenger cars—was an- 


nounced last month by Chevrolet as an 
Another first: Fitted to 


option for 1957, 


Erinan 


*] 
4 


wwraKe 
MAMFoLD, 


REcULAR 
FUEL PUMP 


one new Chevy engine, it produces one 
horsepower per cubic inch of di 
ment—283 horsepower from a 283-inch 
power plant. 

Fueling is by constant-flow instead of 
by metered pulse flow as in the American 
Bosch system (PS, Feb. p. 140). The 
fuel sprays from nozzles at each cylinder 
and is mixed with the air just ahead of 


LECTRIC CHOKE 


AIR METER 


—— Ain CLEANER 
> 


YOUE AIR. 
SUPPLY LINES 


Fut UNes 
TO NOZzELES 
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the intake valves, This version is con- 
siderably simpler than pulse flow. It has 
no reciprocating parts, There are, in 
fact, only four essentials—a pump to 
maintain fuel pressure, a valve supply- 
ing fuel in proper proportion to the air 
flow, a control system working off intake 
air vacuum, and the fuel atomizers for 
the cylinders. 

A metal tent for incoming air sits on 
top of the engine as a substitute for a 
conventional intake manifold. 

The air-fuel mixture is set for a road 
load (part throttle) condition, as near 
to the ideal of 15 parts of air to one part 
of fuel, by weight, as possible. Special 
devices take care of starting the engine 
when cold, enriching the mixture for ac- 
celeration, and idling and coasting, 

As in the pulse fuel-injection system, 
pressing the accelerator valves only air 
to the engine. The control system auto- 
matically meters gasoline flow to suit. 

Chevrolet claims several advantages 
for its fuel injection as compared with 
conventional carburetion: 

© It is not subject to vapor lock or 
icing, 

© A cold engine starts smoothly. 

© Each cylinder gets the same fuel-air 
diet—no engine stutter or buck. 

© Fuel injection gives better fuel econ- 
omy, with “noticeable” savings in gas 
above 30 m.p.h.—Devon Francis. 
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Fuel-injection control 
depends on engine vacuum 


RROAD-LOAD CONDITION 


Main vacuum-control line measures air flow to 
cylinders. By regulating position of a diaphragm 
whic fueling 
ines flow of gas to atomizing 
engine cutaway, left). Plun- 
ger is a two-way faucet, controlling, accordiny 

to amount of intake air flow, both amount of 
fuel fed to cylinder and amount returned to 
reservoir as excess. Air picks up vaporized fuel 
as it passes .011-inch nozzles in front of intake 
valves. High-pressure fuel pump, driven by flex- 
‘ible cable off distributor, always supplies an 
‘excess of gas, creates pressure up to 200 pounds 
per square inch in the fuel lines. 


STARTING AND ACCELERATION 
Enrichment vacuum-control line is added to 


Pipes tegen car boenirtit 
ger. This reduces flow of excess fuel back to 
reservoir and increases flow to cylinders. Re- 
Tease of starter switch de-energizes solenoid. 
To keep mixture rich until engine warms up, 
electric choke is provided. Bimetal spring closes 
valve, shutting off vacuum in line to second 
diaphragm. This releases a spring which, by 
lever action, continues to depress plunger. As 
engine warms, electric heating coil causes bi- 
metal spring to open vacuum line and lean 
mixture. Lever on choke operates a fast- 
1m to hold throttle valve open and admit e 
air. In accelerating, low vacuum in same line 
causes same diaphragm to richen mixture, 


COASTING AND IDLING 
Over-run vacuum line is added, 


along with 
auxiliary air supply, for coasting and idling. 


When throttle is closed for coasting, a third 
diaphragm comes into play. At high vacuum, 
it pulls up a ball valve, a sort of cork in top of 
fuel reservoir, so pump submerged in it cannot 
build up any pressure to fuel lines. This cuts 
off all gas to evlinders. In ‘ling. condition, 
auxiliary air, piped from in front of throttle 
valve, is fed to each fuel nozzle. Otherwise, 
engine vacuum would tend to draw gas into 

cylinders without enough air to burn it, and 
engine would die. Air from this line enters noz- 
zle itself, making it a tiny, temporary carburetor. 


FUEL FROM REGULAR = PLUNGER = DIAPHRAGM Viaiiaid VACUUM-CONTROL LINE 


ENGINE PUMP: 


FUEL LINES 
TO CYLINDERS 
= i 


HIGH-PRESSURE 
FUEL PUMP 


FAST-IDLE CAM: 


ENRICHMENT YACUUM~ 
CONTROL LINE 


PLUNGER 


SPRING-oapED |! 
DIAPHRAGM, 


SPRING-LOADEO —- OVER- RUN 
DIAPHRAGM. VACUUM LINE 


BALL VALVE 


AUXIMIARY 


AIR SUPPLY 


JET-AGE “GOOSE,” with twice as much horsepower as its par- 
ent, will look like this when it comes off the line, in February. 


The 


By Joseph Dorlaque 


PHOTOS BY W. W. MORRIS 


STARTING A DAY’S WORK, 
2 28-year-old Ford trang. 
port iumbers past the tall 
Inonument (above) that 
is the weather yardstick 
by which Sky Tours pilots 
wage visibility and ceil- 

i when they begin their 
lar 16-mile round of 
Lake Erie island airports. 


SUPERIOR VISIBILITY from 
the hi ged Tin 
Goose (left) was one rea- 
son wi Admiral Byrd 
chose it in 1929 for his 
aerial exploration of the 
Antarctic, It also helps to 
explain why the venerable 
trimotor has made such 
an enviable safety record, 


2 
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Still earning their keep in back-country flying, 
the corrugated old trimotors that Ford made famous 
will soon be joined by a peppier, bigger version. 


to resurrect the 
ancient Ford tri 
t took to the 
when Charles A 
an unknown flying 


Ti RE. going 
Tin Goose”—the 
motor plane that £ 
tir back 1925, 
Lindbergh was just 
officer 

The Hayden 
flower, Calif 
in February on a modernized version of 
that corrugated-aluminum wonder of the 
\irways, sometimes called the 
washboard 


about 


Aircraft Corp., in Bell 
plans to start production 


The new trimotors will have improve 
But being designed 

from the original blueprints, stored in 
the Ford archives at Mich 
for the past 23 ye: 
The trusty Ti 
retired. 196 of them. 
about 30 are still flying commercially 
Its slowness and simplicity, quick lift 


ments. they are 


Dearborn, 


rs. 
n Goose never wholly 


Ford made and 


NOVEMBER 


and ponderous payloads, plus its extraor- 
dinary safety record, make the Goose 
1 popular plane for short-haul and low- 
altitude work in remote regions from 


Alaska to Southern Rhodesia 
how this indestructible old 
clunker has survived in the jet age, you 


To see 


“YOU HAVE TO FLY THEM ALL THE TIME, 
of the trimotors commented as he pointed out 
There aren't any trim tabs that 

nd then sit back and relax.” 


pilot 


Ty 


couldn't do better than to visit the busy, 
venerable airline serving the Sandusky 
B 1 of northern Ohio. This outlit, 
called Sky Tours, Inc., uses the flying 
tin li on most of its regular runs. In 
26 years of operation, the line says, it 
has never injured a passenger. 

“For our purposes, it’s the best ai 
plane ever made,” says Ralph Dietrick, 
head 1 at Sky Tours—the “world’s 
shortest 

Sky Tours is an air-ferry and charter 
service that operates out of Sandusky 
and Port Clinton, Ohio, making short 
flights to five popular resort islands in 
Lake Erie between Cleveland and To- 
ledo. Two of the Ford planes and an 
aged Boeing twin-engine job are its 
star performers. 

A mile from the airport at Put In 
Bay, on South Bass Island, stands a 352- 
foot gran:te monument that serves as a 
weather-observation system. 

“If we can see it, we've got visibility 
enough to operate,” s Dietrick. “If 
we can see its top, we've got enough 
ceiling. 

The pilots wear T-shirts and any old 
slacks, and riders hail them by their 
first names. Passengers move over to 
make room for freight. In past years the 
Fords have hauled chicks, crates of 
livestock feed, reels of barbed wire and 
even livestock, right along with their 
human cargo. Dogs, fish, game, groceries 
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ptor lands and takes off in a third the space a DC-3 needs and on a crude Ohio field. 


and coffins are still routine shipments. 

The air service started in 1930 with a 
mail contract. At first it used open- 
cockpit planes, like the Waco and Gates 
Day Standard. In 1935, as passenger 
and cargo business grew, it bought, 
secondhand, the two Fords still in daily 
service. The records are lost and no- 
body remembers how many hours these 
Fords had worked before 1935. But 
they've been putting in 500 to 600 hours 
a year ever since, Dietrick estimates. 

Sky Tours sometimes finds 100 to 300 
passengers waiting for a scheduled Ford 
flight that seats only 15, including the 
pilot. Then reserve pilots and planes 
are called out. The company carried a 
total of about 40,000 persons last year. 

Other planes in the fleet are the 15- 
place Boeing 247D, and eight four- and 
five-place Cessnas. Only three of the 
line's 10 pilots are “checked out” in the 
Fords. Some of the others ride ’em as 
passengers for fun on days off. 

It’s hard work flying the Tin Goose, 
but one of the things that endears it to 
its owners is the way it performs on the 
rough, cow-pasture landing fields of the 
islands. Lumbering and clacking might- 
ily over the bumps with its gross load 
of five tons, it takes off or lands at 55 
miles an hour in 500 to 600 feet. Its 
top speed is a vibrant 110. 

“There’s a smooth place on down the 
field here somewhere,” Dietrick said with 


a grin the other day as he bounced one 
of his planes in on a lumpy field of grass 
on Pelee Island. He tugged the hand 
brake and played the throttles to head 
her toward the frame terminal building. 
“They use this part for baseball, too,” he 
remarked a minute later. “We're cross- 
ing short right field. 

Mud and slush don't bother the Tin 
Goose. It'll take off or land in two feet 
of snow, Dietrick says. Last winter, 
when major airlines. were canceling 
flights to Ohio's major cities, Sky Tour's 
Fords went right on island hopping, 
chugging along under the overcast at 
85 to 90, their sedate cruising speed. 

“Many’s the time, though, on the 
ground in a stiff wind,” said Dietri 
“that we've cussed that hand brake— 
when we needed all the fingers and toes 
we could find to hold her tail down, 
to handle three throttles, keep her headed 
right and brake the wheels, all at the 
same time, It takes some fancy rassling 
to get the job done.” 

Loading the Tin Goose is easy (but 
watch your head!), and it doesn’t need 
much fixing. 

“Oh, sometimes we have to scrounge 
around for parts or even make a part, 
but it isn’t hard to keep ‘em flying,” said 
a Sky Tours mechanic. “No reason wh: 
they shouldn't be good for another 25 
years.” 

The Fords have worn out many a 235- 
hp. engine ferrying people and packing 
the mail and groceries. They make stops 
like milkmen—20 or more daily. 

Tourists, hunters and fishermen by the 
thousand visit the wooded island play- 
grounds that the trimotors serve, summer 
and winter. About $18 people live there 
all the time. The air service is their 
only year-round contact with the main- 
land. They depend on it to bring fuel, 
milk and newspapers, to take the kids to 
school, and for fast help in emergencies. 
You can phone for a plane any ti 

The islanders think no more about 
riding the Fords than you do of boarding 
a bus. One day the nose engine twisted 
off one of the planes and splashed into 


IT’S AN AERIAL BUS for most passengers, but the 
aged transport plays heroic roles, too. Many's 
the time, in early-morning hours, that it has 
rushed islanders to mainland hospital 


MAINTENANCE is made easier by such primitive 
Tin Goose features us fixed props and landing 
Rear, Sky, Tours, Ine. changes each of these 
235-hp. Wright Whirlwind engines once a ye 


OS nati 
PILOTS HELP LOAD =] unload mail and a wide 
range of freight, handle bag; ngage and collect 


fares—$1.50 to $4 for scheduled one-way trips 
1g herd on the planes, 
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How Safe 
Are Our 
A-Power 
Plants? 


Experts bare the weird hazards 
of nuclear-electric stations, 
and tell of the measures 

being taken to protect you. 


By Alden P. Armagnac 


BLAZING WITH BLUE LIGHT, four-foot-diameter 
experimental reactor hits power peak exceedin 
500,000 kilowatts without going out of control, 
in newest AEC program of safety trials. 
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ILL an atomic power plant make 
a desirable neighbor—or will it 

\ \ endanger you and your property? 
With seven full-scale nuclear power- 
houses building or projected, people in 
many a community will soon be asking 
that question. 

In some of the frankest official state- 
ments to date, the Atomic Energy Com- 
mission and its advi now reveal the 
inside facts about A-power hazards. 

We're entering an era, they say, of 
high-powered nuclear reactors, Unlike 
earlier atomic plants, “quarantined” in 
remote unpopulated places, these power- 
ful new reactors will be relatively near 
ies to supply them with electricity. 
Without proper precautions for the 
public's safety, here might be the mak- 
ings of an appalling accident. That's 
why designers are bending over back- 
ward to surround the new 
tions with more-than-ample 
like the huge and _ picture: 
globes, domes, and tz 
power reactors from the outside world 


steel 


que 
ks that seal off 


IECENT hearings on the problems of 

insuring atomic-electric plants gave 
the man in the street a hair-raising intro- 
duction to their potential hazards, A 
single major A-power disaster conceiv- 
ably could result in casualties and prop- 
erty loss totaling a staggering $500,000- 
000 in damages, Congress was told. 


SPECTACULAR TEST succeeds in tricking Borax I 
reactor into running away. As spring-ejected 


control rod flies out, reactor emits flash of 
nuclear light, and gray smoke issues from top. 


Dr. C. Rogers McCullough, chairman 
of the AEC’s Advisory Committee on Re- 
actor Safeguards, minces no words in 
explaining why. An A-power plant can 
be roughly compared, he says, to a fac- 
tory making virulent poisons and explo- 
sives under the same roof. 

Weight for weight, he estimates, the 
fission products formed in every nuclear 
reactor are 1,000,000 to 1,000,000,000 
times as toxic as any other poison known 
to industry, These radioactive “ashes” 
accumulate in reactors’ fuel elements. 
The amount produced daily is almost in 
direct proportion to a reactor’s power. 

The longer it runs, the more it stores. 
A high-powered reactor may hold hun- 
dreds of pounds of fission products, 
equivalent to hundreds of tons of radium. 

Their escape into the open air would 
imperil people for miles around. Exter- 
nally their gamma rays are deadly, And 
some are extra-dangerous if breathed or 
swallowed, in dust or spray. Bone-seek- 
ing radio-strontium and thyroid-seeking 
radio-iodine concentrate in those organs 
and attack them with ra on at point- 
blank range. So the prime concern of 
A-power safeguards is to prevent an ac- 
cident from loosing the dangerous fis- 
sion products. 

Most to be guarded st is a reactor 
“runaway,” the fierce eruption of heat 
energy from an out-of-control reactor. 

Now, a runaway reactor can't possibly 


A SPLIT-SECOND LATER, high-speed movies catch 
growing smoke cloud, which rises to height 
of 80 feet. Hurtling up through it are frag- 
ments of burning uranium-aluminum fuel plates. 


1UNAWAY-PROOF REACTOR would be major ad- 

safety. Seeking one, researchers test 
promising Borax a geyser of 
water, as above, it stops a runaway reaction, 


blow up like an atom bomb. There may 
be a mild explosion, forceful enough to 
send pieces flying. Fire, or violent chem- 
ical reactions, are possible complications. 
Or a reactor’s innards may just turn to 
a molten blob. In any case, the fission 
products are the real per 


pee line of defense against their es- 
cape is the metal shielding of the urani- 
um fuel elements. It will be breached 
if a reactor runaway melts or vaporizes 
the elements, releasing the fission prod- 


LARGE PIECE OF DEBRIS sails through air at 
height of explosion. But a runaway reactor can’t 
blow up like an atom bomb, and this blast 
compares to that of only a few pounds of TNT. 
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SAFE DISPOSAL of waste sodium, in water-filled 
, shows explosive reaction of this reactor- 

cooling agent with water—and wams of the 

hazard of using water to fight a sodium 


ucts in the form of a radioactive cloud. 

Runaways are possible because pres- 
ent-day reactors are so ticklish to control. 
No other machine is capable of such 
sudden and extreme bursts of energy. 
Withdraw the control rods only a shade 
too far, and the nuclear fire blazes up 
beyond control with frightening speed. 
Once a runaway starts, no human being 
can react fast enough to stop it. 


G0 REACTORS have quick-acting safe- 
ty mechanisms, to take control out of 
an operator's hands in an emergency and 
slam the control rods home. And if the 
safety devices should fail? That's when 
the operator sounds the evacuation 
alarm. 

Far from being melodramatic fancy, 
this has actually happened. Canada’s 
10,000-thermal-kilowatt reactor at Chalk 
River ran away, in 1952. Fuel rods and 
their aluminum jackets melted down. Fis- 
sion products poured out. The reactor’s 
cooling-water stream caught most of 
them, but the water itself gushed from 
the ruptured jackets and cascaded into 
the basement of the building. Before the 
flood could be stemmed, the basement 
held a 1,000,000-gallon pool, containing 
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RUNAWAY CANADIAN REACTOR, in Layne 


made history's worst radioactive mess by loosing 
a million gallons of contaminated water. Clean- 


ing it up took these masked workers a year. 


fission products equivalent to 22 pounds 
of radium. Pumping out the deadly 
fluid to a distant burial ground, through 
an improvised pipeline, was the begin- 
ning of a herculean clean-up task that 
took a year. The runaway was officially 
ascribed to “a mechanical failure” in the 
control-rod_ system. 

Our own 1,400-thermal-kilowatt Ex- 
perimental Breeder Reactor in Idaho ran 
away late last year. To end a sharp 
power rise, a scientist told the operator 
to shut down the reactor “instantly,” 
which meant pressing a fast-shutoff but- 
ton. The operator misunderstood. He ap- 
plied a slower-acting drive that inserted 
the control rods two seconds too late. 


N that brief time the reactor’s power, 
doubling every 0.27 of a second, rose 
170 times and overshot the safety point. 
There was no noise, explosion or fire— 
the reactor simply quit working, sure 
sign of a “meltdown.” The building was 
immediately evacuated as a precaution. 
It turned out that only an insignificant 
amount of radioactivity escaped, though 
the reactor core was a fused wreck. 
Fortunately no one was hurt in either 


[Continued on page 248] 


VULCAN CANNON, named 
after the fearsome Roman 
xod of the fiery elements, 
stands on a test mount, 
ready to be fired. 


UR newest supersonic jet fighters 
will be armed with a machine gun 
that was invented during the Civil 


War and was abandoned by our military 
around 1911 because it fired too fast. 


The old, hand-cranked 
Gatling, of Ci 
ancestry, fathers 


The World’s 


War 


Fastest Gun 


By 


’ Herbert O. Johansen 


LSS SEE os 


PHOTOS BY W. W. MORI 


Then it was not practical to haul 
enough ammunition for prolonged fire 
against slow-moving or stationary battle- 
field targets. Today, with jet speeds pre- 
senting spli attle targets, 
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U0 HJKCTED ALONG 
WITH FIRED SHELLS 


Gatling: the machine gun that was too fast 94 years ago 


. “ys 


ard J. Gatling re- model of thi 

that was to revolutior ling Gun, made by Colt nt 
ize firepower, and warfare, in the 19th Fire Arms Co., is shown above. It fired 
century and into the 20th. 80-caliber ball ammunition. 
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you have to throw lots of lead fast to 
make a kill. 

The new Vulcan 20-millimeter aircraft 
cannon—which throws more than a ton 
of metal and explosive a minute—does 
just that, in much the same way as the 
famed, almost century-old Gatling gun. 
It has six rotating barrels in a cluster. It 
is not automatic. Instead of using the 
energy of its own discharge to operate 
the firing mechanism, as in most machine 
guns, it has an outside power source. In 
the original Gatling that power was the 
right arm of a soldier turning a crank. 
In the Vulcan it is electricity or hydrau- 
lic fluid. The electric version has a GE 
motor which, although only about the 
size of a car generator or a quart juice 
can, develops 25 horsepower. 

Ordnance experts at the Aberdeen 
Proving Ground in Maryland told me 
that the Vulcan is the world’s fastest fir- 
ing machine gun, but they would not 
reveal the exact rate of fire. I decided to 
be smart and find out for myself as the 
gun was firing. A 60-round burst was 
coming up. A warning whistle sounded. 
I fixed my eyes on the sweep-second 
hand of my wrist watch, A second whis- 
tle. Fire! A deafening noise and a blind- 
ing flash. I blinked. Before I could look 
at my watch again, it was all over. 

How long did it take to fire 60 rounds? 
I timed it another way as the next 60 
rounds were firing. 

“Brrrp,” I mouthed. That was it. 
Definitely split-second. There been 
no individual, staccato “ra-ta-ta’s” of 
each round as with other machine guns. 
The roar was continuous—like the sound 
of stout canvas being ripped, amplified 
a thousand times. 

The actual rate of fire of the Vulcan 
is secret. But since the main objective in 
its design was speed, one may safely sur- 
mise that it is faster than an electrically 
driven Navy Gatling that spewed at a 
rate of 5,000 rounds a minute in 1895. 

Eye-witness estimates vary from a low 
4,000 to an incredible 18,000 rounds a 
minute. I would put it somewhere in be- 
tween. The rate of fire can be varied, 
and it has been announced that the Vul- 


BULU'S-EYE TARGETS are mounted o1 
an Aberdeen Proving Ground machi 
range, Electric eyes will record. the bullet 
velocity and rate of fire as the Vulean shoots. 


DISPERSION PATTERNS of a 60-round burst are 
measured, At left above is shown target nearest 
the gun, at right farthest one away. Study of 
the patterns helps evaluate gun performance, 
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FAST-MOVING ROLL of wrapping paper behind 

the Tast target shows individual ‘bullet oles. 
er the pro- 

ject, were toveling straight or Joong 


Novenser 1956 199 


REMOVING THE MUZZLE CLAMP is the first ste 
in field-stripping the Vulcan 20-mm. aircraft 
cannon, The gun can be completely field- 
stripped and reassembled in less than 30 minutes. 


REAR-LOCKING MECHANISM of individual bar- 
rels is released by removing a single i 
the picture above. Wear on the six 

heavy at the gun's terrific firing speeds. 


BARRELS PULL OUT easily. Other steps in field- 


stripping the Vulcan include removal of the six 
firing bolts in the gun's rear housing and taking 
out the ammunition feeder assembly. 
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can can be s'owed down to stutter at a 
lazy rate of 3,000 rounds a minute. 

World War II airplane machine guns 
fired at a rate of less than 1,000 rounds 
a minute. 

Vulcan is termed the ultimate in air- 
craft machine guns. One gun designer 
ys that it would be impossible to make 
a mechanism that would fire faster. But 
there will be no need for such a weapon. 
In 10 years there probably won't be a 
machine gun in the air. It will be all 
rockets and guided missiles. 

Why revive the Gatling? The prin- 
ciple of the rotating multi-barrel cluster 
is the answer. No single-barrel gun could 
possibly stand up under the terrific rate 
of fire needed in modern aerial combat. 
And even if a single barrel could take 
that heating and beating, you wouldn't 
be able to get the shells out fast enough; 
the bullets would be tagging each other. 

Army Ordnance and the General Elec- 
tric Co. took on the job of building a 
gun that would catch up with increasing 
jet speeds. As far back as 1946 they began 
a detailed study of all types of machine 
guns patented in the U.S. There were 
thousands of them. 

The Gatling emerged as the best and 
only bet. 

When the Vulcan is triggered clec- 
trically, thi what happens. The rotat- 
ing mechanism spins the six barrels a 
one end and their six firing bolts at the 
rear. As each bolt passes the feeder it 
picks up a shell and shoves it forward 
into the breech block. A contact closes 
an electric circuit that ignites the primer, 
firing the round. The bolt then ex: 
the empty cartridge case and ejects it 
on the other side of the gun. This oper- 
ational cycle of the cannon—firing at the 
12-0'’clock position, ejecting an empty 
cartridge at the seven-o’clock position, 
picking up another shell at the five- 
o'clock position—is accomplished vir- 
tually simultaneously. 

The Ordnance people look at the Vul- 
can as a “machine that fires” rather than 
a gun. Remove the barrels and the firing 
bolts, they say, and you have a machine 
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IN THE WORLD OF SCIENCE 


New Arc Light Is So Bright It Casts Shadow of 200-Watt Lamp 

THE are at right e, produced by National Carbon Company researchers 
two carbon electrodes one of the say that its intensity and heat are roughly 
brightest lights ever developed by man. equivalent to those at the surface of the 
Here it is shown casting w of a sun. The project is being conducted for 
lighted 200-watt filament lar 2 the movie industry where brighter and 
movie projectors. What truer light is sought for wide-screen, 
treme brilliance is still y, but outd eater and color projection 
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Subway Runs on Rubber Tires 
BRIGHT-PAINTED pneumatic tires are 


now making the Paris “Metro” almost 

silent. Replacing the old steel wheels, they Naturalist-Photographer Takes 
are kept on the track by a horizontal TurovucH a long tube with a giant lens 
wheel, also rubber-tired, mounted on each mounted in its tip, Robert Crandall 
truck, This wheel r against a track above) made highly magnified movies 
right-angled to the rails and prevents sway of a quaint Mojave Desert honeycask ant 


Seaplane Tanker Refuels Four Jet Fighters in Air at Same Time 

In rts first multiple over-water re- Wing tanks of the four-engine turbor 
fueling test, the Convair R3Y-2 below Tradewind carry enough fuel for eight of 
replenished the tanks of four Grumman the fighters. It feeds them with four 
F9F-8 jets in one five-minute operation. _drogues housed in pods under the wings 


a Long Shot of an Odd Desert Ant Loaded Down with Honey 


for Walt Disney’s new film, “Secrets of 
Life.” Mrs, Crandall helped to guide the 
movie equipment. The ant, its abdomen 
swollen with honey, is staggering home- 


ward, where, suspended from the ceiling of 
its underground chamber, it will become 
a living cask for hungry brother members 
of the ant colony to feed upon. 


German Boat Rides High and Fast on Three Giant Winged Legs 


Tus ominous-looking vessel, being 
launched by derrick at left, did better 
than 30 m.p.h. on the Elbe River with its 
builder, Friedrich Wendel, at the wheel. 
Wings at the foot of its three legs skim 
higher and higher in the water the faster 


the boat goes, with the legs riding half- 
way out at full throttle. The rear leg 
is movable for steering the craft; pro- 
pellers on the two front ones drive it. 
The front wings also have movable fins 
to neutralize rolling in rough seas. 
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Waterworks Cruises to Site 

‘Tus floating waterworks will travel the 
rivers of Iraq, dropping anchor to purify 
and pump 3,000 gallons of water an hour 
to cities en route. The British-built plant 
knocks down for overland transport. 


Telephone Talk Without Hands 
‘Te shopper shown here with both 
hands hanging onto packages is making 
a telephone call from an experimental 
booth under test in Chicago. A recessed 
microphone and amplifier let her speak 
and hear without holding a receiver. 


Solar Battery Soars High 

‘Tue high-altitude balloon above is tak- 
ing a solar battery aloft. It is part of a 
research project conducted by General 
Mills’ Mechanical Division to sound out 
the possibility of tapping the sun as a 
power source for future earth satellites. 
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X-Ray Probes the Insides of a Spinning Engine to Spot Flaws 


Tue 15-millior 


-volt betatron being 
swung into position at left takes X-ray 
pictures of the inside of a running en- 
gine. The apparatus peers through steel, 


stopping visual 
stroboradiographs like the one at right. 
‘The equipment was worked out jointly by 
General Electric and the Detroit Arsenal. 


high-speed motion in 


New Outboard Motors Feature Power Boosts, Fuel Savings 


Urrep to 35-hp., Evin- 
rude’s quieted, electric- 
starting 1957 Lark, top of 
a nine-motor line, hava slip- 
clutch propeller with weed 
cutter. Its Cruis-Throttle 
cuts. fuel i 


Ratep at 60 hp., the 
new Mark 75 Mercury out- 
board has a vertical six- 
cylinder engine with a dis- 
placement of 59.4 cubic 
inches. It comes with elec- 
tric starting and a built- 
in generator. 


A ser fuel system that 
is said to save up to 34 
percent on gas is one of 
the features of the 1957 
line of Scott-Atwater out- 
boards. Most luxurious of 
nine motors offered is the 
40-hp. Royal Scott below. 
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Army Captures a Jug of Air from the Borderline of Space 

Eicur quarts of 75-mile-high ai earth satellites (see p. 156) and future 
in this steel bottle—one of six sent up spaceships must go through, At peak 
in nose cones of two Aerobee rockets. rocket flight, the bottles snapped open 
It will tell Signal Corps scientists what and shut to trap the precious catch. 


These Fast New Navy Jet Trainers Perform Like Combat Planes 


Burr like operational jet fighters, at 350 and 460 m.p.h. respectively, and 
the new Temco TT-1 (left) and North have controls similar to those of their 
American T2J (right) are expected to combat brothers. Big clear canopies give 
turn out jet jockeys fast. They'll travel instructor and student wide vision. 
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Ta 

Tuese two experimental setups make 
vision-phones almost commercially feas- 
ible, engineers of the Bell Telephone 
Labs say. Either one requires only one 
extra phone line. The pictures don’t flick 
constantly like TV—they change only 
every two seconds. The unit at top has 


and-See Phones Come Closer to Reality with New Designs 


PICTURE NEWS 


s 


the camera lens above the picture re- 
ceiver in the same box; in the model 
below, camera and receiver are separate 
units. Using either, you would have to 
flick a switch before the other party 
could see you. The final version is ex- 
pected to be much smaller. 
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Navy’s New Anti-Sub Rocket 
Permits Long-Range 


Attack on Undersea Prowlers 


the rope” over a_ stream, the battlefield. The cable hitch can be 
s trainees Brooke Army flung in jig time acro: rrow water- 
er, Tex., learn the latest a d the men are then winched or 
‘tting wounded soldiers from ‘awn from dry land to dry land. 
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training exere 

missile has a vs 
and 
conventional 


bove. The rapid-fire 
iable range, weighs 500 
rge about equal 
depth charge. The 


to a 


Televised “Airport” Will Help Break In Jet-Airliner Pilots 


WHEN the 


first 5 


Douglas DC-8 makes its 
nger flight late in 1959 or 1960, 

ly will have made hundreds 
landings” and “takeoffs” in the 
560-m.p.h, jet airliner. 

‘Their flying will have been done in a 
novel Link ground trainer that uses tel 
vision to give the pilot a changing land- 
scape as he would sce it from the jet 


PICTURE NEWS 


launcher swings around so the crew can 
fire on sight, and from afar, without the 
ship having to maneuver for position in 
the vicinity of the submarine. 


tem, called Telerama, projects a 
noramic view of a three-dimensional 
scale model of an airport on a 15-foot 
screen in front of the flight simulator’s 
cockpit, as in the cutaway at left. 

‘The TV camera, moving along a track, 
is able to reflect a pilot’s flight maneu- 
vers in relation to the airport. What he 
sees is shown in the photo above. 
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Long Wheelbase Runs Front End Right Out From Under Hood 


Here is a front end that is really out 
front. Drag-race enthusiasts in 


Angeles gave their old Fiat coupe this 
odd broken-down appearance by welding 


Camera in Jet’s 


How does a busy test pilot keep a 
record of multiple-instrument readings 


during a flight? McDonnell Aircraft 
Corp. makes it easy with this F-101A at 
Edwards AFB Flight Test Center in Cal- 
ifornia. The Voodoo’s complex test in- 
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an extension to the front of the chassis. 
Object of the stretched-out hot rod is to 
put more weight on the rear axle, im- 
prove traction and make a fast getaway. 


ged Nose Takes Movie of Test Instruments 


strumentation is mounted in its hinged 
nose, and a movie camera centered in the 
panel is aimed at a mirror in the hinged 
section. The filmed reflection is then 
screened for study at post-flight confer- 
ences of the pilot and test engineers. 
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ae 
Sommer 
RET st 


Stx- to 10-foot lengths of corrug: to side erected the roof in 714 d: 
steel form the roof over the 120-by-260- sence of trusses will provide a clear 
foot arena of the new Phoenix ( from each of 5,000 permanent seats. The 
eum shown above. Workmen using makers, Wonder Building Corp. of Amer- 

sten the curved _ ica, Chicago, say the 18-gauge steel can 

stand a 113-mile wind or 514-foot snow. 
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Weather Dome Wards Off Windburn and Keeps Cyclist Dry 

Tmev of the windblown look, this 
German. student partially enclosed hi 
motorbike and now arrives at classes 
with every hair in place. A metal hood but who drives backwards? 


the shatterproof _ windshield 
head dry on rainy days. The 
the weather dome is open 


PICTURE NEW: 


Deep-Well Probe Checks Soil at Atomic Dumping Grounds 


Wuar happens when hot waste is crystal of sodium iodide sealed in alumi 


buried hundreds of feet deep in atomic num (left), Lowered by cable into test 
dumps? To find out, GE men at the Han- wells, it transmits spectrum analy 
ford (Wash.) plant use a new “eye of the soil to the trailer at right 


These Modern Banks Are 
Designed to Fit the Weather 
Tuas circular bank, planned for Puerto 
Rico, is de 1 to stand hurricanes 
and earthquakes. Architect Chauncey W. 
Riley says the floor-to-ceiling windows 
won't be boarded up before storms; they 
will simply be replaced, if broken. The 
interior will withstand wind and water 
Papers will be in a waterproof basement. 
In contrast, the Federal Reserve bank 
far left) at Houston, Tex., will have 
no windows at all. The two-million-dolla 
air-conditioned structure is designed to 
allow for a future five-floor addition. 
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Bridgeport, ers are turned on and a delivery slot 
Conn., bank are handled by a deep (left) is opened. Passbook, cash and 
inside the building. When a driver rings, papers whizz to and from the teller’s 
a pair of TV screens and two-way speak- cage (right) through a pneumatic tube. 


Drive-in customers of 


Fuel Cell That May Power Subs Turns Gas into Electricity 

‘THE complicated setup above is a new carbon plates immersed in fluids. Re- 
kind of battery. Oxygen and hydrogen set _ searchers at National Carbon hope to de- 
up positive and negative poles as they velop the fuel cells for reserve power 
flow through tubes into a beaker holding supplies and for submarine propulsion. 
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X-ray rig gives Douglas 
tough going over before 
tube head rides a 
ally operated tele- 


boom on a hydraul 


scoping mast. Technicians shoot 178 
photos to probe for structural defects or 
foreign material in areas that can’t be 
reached by visual inspection. 
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Bey 


Twi killer pods make the Northrop 
F-89H the Air Force's most heavily armed 
operational fighter. Three guided m 
siles are carried within each pod. For 
air firing (PS, June ‘56, p. 96) they 


@. 


Satellite to Have Shiny Shell, Gold-Plated Tracking Transmitter 


Licut, rugged magnesium, shined to a 
mirror finish to reduce friction, will 
house scientific instruments in the man- 
made moons to be launched during the 
1957-58 International Geophysical Year. 
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Falcon Guided Missiles Nestle in Scorpion’s Wing-Tip Pods 


are extended from the sides, as s 
above. The nose of each pod als 
ries 21 air-to-air rockets in clusters 
seven. Any one of the missiles or rockets 
can knock down the biggest bomber. 


Ys 
Among the instruments will be a tracking 
radio transmitter (inset) in an aluminum 
container gold-plated to make it a better 


heat shield. Moons will be the size of 
the sphere above, weight 22 pounds. 


Science throws new light on a fascinating 
question: Can there be 


Life Without 
Father? 


Olie, first higher 
animal known 
definitely to 
have been born 
naturally without 
a father and to 
have survived 
more than a 

few hours, looks 
thoughtful at 
having made 
biologic history. 


It can surely happen to turkey 


researchers reveal, 


but doctors are skeptical regarding Monica Jones. 


By Herbert Yahraes 


RS. Emmimarie Jones is 
a good-looking brunette 
who lives in England and 


has an 11-year-old daugh- 
ter named Monica 
Dr. Marlow W. Olsen 
) is a big, graying embry- 
" ologist with the Agricul- 
tural Research Center at Beltsville, Md. 
Each has been telling q story. 
Mrs. Jones, as you may have read in 


the papers, claims that Monica nev 
had a father—that, in other words, she is 
a living example of the phenomenon 
known scientifically as parthenogene 
That unwieldy word means reprodu 
tion of one’s kind without the normal 
Laymen call it vir- 


sexual preliminaries. 
gin birth, 

Dr. Olsen declares that some of the 
turkeys hatched at the federal research 
station never had a father, either. They 
came from eggs laid by virgin females. 

Reproduction without benefit of males 
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No 


How the sex 
of humans is 
determined 


LIFE WITH 
FATHER 


4a 


Males have two kinds of sex chromosomes, X 
Females have only one kind, X. When 


How the sex 


LIFE WITH 
TOM 


Male turkeys have two sex chromosomes of one 
kind—both X. Females have one sex chromo- 
some, which means half their eggs contain a sex 


common among such lower forms of 
life as bees and aphids. Also it has been 
induced artificially in frogs, sea urchins, 
silk worms and even rabbits—in some 
cases by pricking the eggs, i 
treating them with acid, 
or cold. 

While doctors are 
thenogenesis really took 
strange case of Monica Jones, Dr. Olsen's 
investigations prove for the first time that 
it does occur natu in a creature as 
high up the scale of life as a turkey. 


FOUR years ago, Olsen and a fellow 
worker segregated 30 hen turkeys for 
a study, not of parthenogenesis but of 
fertility. Olsen had a hunch a drop 
in the fertility of the Beltsville flock, 
amounting to about 50 percent between 
January and July, might somehow be re- 
lated to a loss of feathers by the males. 
The idea was to mate some of the toms, 
when they started moulting, with the 
segregated hens. A close record would 
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=f ht 


male X and female X chromosomes unite, fa 
is born. When male Y and female X w boy 


chromosome (X), half don't (-). When male and 
female X chromosomes unite, " 
When an X sperm and (-) egg unit 


be kept of fertile and infertile eggs. 
But first,” said Olsen to his team- 
mate, S. J. Marsden, one of the de- 
velopers of the Beltsville Small White 
turkey, “let’s make sure the eggs now 
being laid are infertile.” So they incu- 
bated eggs laid by the nonmated hens 
and then, one by one, Olsen broke them 
open and looked for evidence of embry- 
onic development. 

“Infertile,” Olsen called out, and Mars- 
den wrote it down. “Infertile . . . Infer- 
tile . . . Infertile . . .” It was just what 
they had expected. 

But then came an egg that was dif- 
ferent. As the scientist broke it and 
sieved the contents through his fingers, 
he discovered a bit of membrane. 

“Put this one down as fertile, 
called out. 

“It can't be,” Marsden called back. 
But out of a batch of several dozen of 
the selected eggs, several others showed 
the same kind of growth. 

“It is certainly embryonic develop- 


he 


LIFE 
WITHOUT 
FATHER 


is born. Theoretically, virgin birth, involving 
only female chromosomes, would produce a girl. 


LIFE 


WITHOUT = OR 
TOM ee 
NO EGG DEVELOPS 


Virgin birth among turkeys is bound to produce 
toms (X chromosomes only), for super-female 
eggs without sex chromosomes never develop. 


ment,” said Olsen. “The question is: 
where is it coming from?” 
He began to look for the answer. 


‘(0 SOME people, this is a humorous 

subject—life without a father. They 
snicker, They say the toms must have 
gotten in somehow. Or some joker must 
have switched eggs in the incubator. 

Dr. Olsen foresaw this, so he kept the 
experimental birds under lock and key 
and cared for them himself. He put a lock 
on the incubator. He marked each ege 
with the date it was laid and the number 
of the hen that laid it. He even added a 
secret symbol, in invisible ink, which 
showed up only in ultraviolet light. 

As a scientist, he gave himself harder 
problems. For example, was it possible 
that a hen known never to have mated 
could have received sperm some other 
way? Also, could it be that among a 
flock of supposedly virgin hens, one was 
a hermaphrodite? 

To rule out all such possibilities, Olsen 


separated hens and toms when they were 
only six weeks old, a time when turkeys 
have not begun to mature sexually. The 
hens he kept in individual cages. Yet, 
just like the other unmated hens under 
experiment, when they grew up they 
laid some eggs that developed at least 
a little way toward turkeys. 


UMP now to Saturday, March 10, 
1956. At 10:30 in the morning, Dr. 
Olsen gently cracked the shell of a tur- 
key egg lying on a table in the Belts- 
ville hatchery and picked off bits of it 
with a pair of tweezers until a bird’s 
head appeared. Afterwards, off and on 
for eight hours, he picked away other bits. 
That night he kept the bird in the 
hatchery and the next day took him 
home in a portable brooder, which he 
plugged in next to his bed. Thereafter, 
every four hours, ‘round the clock, Dr. 
Olsen fed his tiny charge. He got out of 
bed at midnight and at four to poke a 
mixture of crumbled egg and cottage 
cheese down the bird's throat. During 
the day he made special trips from his 
office 
This was unusual care for a turkey, 
but the turkey was unusual, too—the 
first fatherless poult to hatch and keep 
on living. The Beltsville staff named 
him Olie. 

Dr. Olsen's score card for 1956 reads 
as follow 

One hundred and twenty-eight virgin 
turkey hens laid about 6,000 eggs. 

Of these, about 1.800 showed par- 
thenogenetic development. and of these 
247 developed into embryos. 

Seven of these fatherless turkeys came 
out of the shell alive, but five died dur- 
ing the first 24 hours. The others were 
Olie and a bird, born in April, named 
Popeve. 

What causes parthenogenesis? Could 
it be that the egg cells are damaged? 

“No.” reports Olsen. “They are not 
interfered with in any way.” 

He knows that heredity plays a big 
part, because he has been selecting for 
breeding stock those birds in which the 
parthenogenetic trait is strongest, and 
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the proportion of “fertile” eggs from vir- 
gin hens went from 15 to 30 percent. 

“Next year,” he forecasts, “there will 
be embryos all over the place.” 


HE hens now being used nee in- 

vestigation are the descen of a 
remarkable tom known as Chris. Born in 
1953, Chris was originally on the records 
as a female but, very late for a turkey, 
began developing big feet and other 
male characteristics. 
He let out his first 
gobble at the age of 
32 weeks—20 weeks th “ 
past schedule. dating 6 

Olsen suspects 

that Chris himself 
never had a father. 
That's because Olie, 
Popeye and the rest 


very slow in devel- 
oping. Not a sign of 
life appears until the 
fifth day of incuba- 
tion, four ¢ later 
than usual, and the 
birds aren't ready to 
hatch until the thir- 
tieth day, which is 
three or four days 
beyond normal time. 

If Chris actually 
came from an un- 
fertilized egg, that 
would exp 
and the mi 
event, this 
and vigorous as other three-year-old 
toms, and his offspring carry more of the 
parthenogenetic trait than other birds 
Olsen has studied. 

Environment also seems to have a 
part, though a small one Anyway, some 
of the unmated hens are raised where 
they can see toms; others aren't. The 
first group—probably as the result of 
hormonal stimulation—lays a higher pro- 
portion of “fertile” eggs. 

Of what practical value is all this? 
May we some day be able to eliminate 
sex in the turkey business? 


yoo) 


ggard gobbler now is as big 
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© Thompsons were delighted with 
new clock thermostat, which auto- 
ally kept house temperature at 72° 
y and 65° overnight. One 
Monday Thompson left on a 
trip. “Daylight saving time ended yes- y 
terday,” he told his wife. “But I've reset 
the elock in the thermostat, so the house 
will be cozy before you get up.” 
Two days later he had an urgent 
phone call. “It turned cold after you 
ot them were also Toft?” said his wife. “The house has 
heen chilly ever since, [haven't touched 
ut there 
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Not a chance. The sex chromosomes 
in turkeys are such that an unfertilized 
egg can develop into nothing but a male. 
In other words, all parthenogenetic tur- 
keys have to be toms—and hens will 
always be needed to lay the eggs from 
which they hatch. 

The opposite would be true in human 
beings. There the egg, if it developed 
parthenogenetically, could give rise only 
to a female, according to genetic theory. 


UT Olsen's work 

does throw new 
light on an old prob- 
lem in the turkey in- 
dustry, which each 
year incubates 100 
million eg, 
30 cents apiece 
has to. dis 


usiness 


million because they 
do not hatch. The 
n't enough Y Beltsville research 


suggests that many 
of these eggs, even 
if they contain an 
embryo, may never 
have been fertilized. 

Meanwhile, what 
about Olie and Pop- 
? Well, they died 
Olie on Easter 
Sunday, at the age 
of 22 days, from an 
inability to. digest 
turkey mash; Popeye a few weeks later, 
aged 18 days, cause unknown, 

As for the Englishwoman’s daughter, 
at last reports she was thriving but had 
flunked the crucial skin-grafting test. 

Ordinarily, skin taken from one. per- 
son cannot be successfully grafted on 
anyone elsé because the recipient's body 
sets up a reaction to it as foreign matter. 
Identical twins, since they developed 
from the same egg and have the same in- 
heritance, are exceptions. Presumably a 
parthenogenetic child and her mother 
should be exceptions, too. But grafts 
from Monica to Mrs. Jones and from 
her to Monica did not hold permanently. 
So the doctors remain skeptical. END 
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New Ideas from the Inventors 


1 “Ferris Wheel” to Park Cars. This 
giant drum, honeycombed with rotat- 
ing, self-leveling drums, might ease park- 
ing jams by stowing cars above and 


Fluid to Tighten Wrench. Instead of 

being turned by a screw, the sliding 
jaw of this wrench would be moved by a 
lever-operated hydraulic pump and pres- 
sure-release button. The fluid drive would 
insure firm gripping and speed the 
clamping and release action of the jaws. 


below ground. By turning the outer 
wheel, an operator could quickly bring 
any of the parking compartments to ramp 
level for loading or unloading, 


Syrup Jug to Catch Drips. When you 

thumbed back the cover blade and 
tipped this pitcher, syrup would pour 
through a spout set slightly back from 
the lip. Drips left when you righted the 
jug would flow back in through a baffled 
opening forward of the spout. 


Please turn the page for more new ideas 
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More New Ideas from the Inventors 


Riding Light to Defrost Mirror. At- Drying Form to “Iron” Shirt. If a 


tached to a truck or bus, this illumi- shirt collar were stretched and clipped 
nated side mirror would double into this form while wet, says the invel 
clearance light. Heat from its bulb—_ tor, it would dry to a smooth, wrinkle- 


radiated through a network of warm-air free appearance. Similar plastic forms 
channels—would keep the mirror s could be made to fit cuffs and other 
free of frost or condensed moisture. hard-to-iron garment shapes. 


Bed to Hide in Ceiling. A guest-room let you use the room for other purposes. 

bed occupies space all the time even The disappearing bed could also increase 
if it’s seldom used. However, a bed that the daytime floor space in small but 
could be power-lifted into an attic would regularly occupied bedrooms. 
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Powered Piston to Raise Hood. This 

GM patent on a fluid-pressure hood 
lifter suggests that front decks may soon 
join the growing ranks of power-operated 
car parts, In addition to convenience, the 
piston lift would assure proper align- 
ment of large, unwieldy hoods. 


Cord to Stretch Switch. With this 

plug-in remote control you could 
switch a lamp, movie projector or TV 
from a distance. Any appliance con- 
nected to a wall outlet through the spe- 
cial adapter could be turned on or off 
as usual; for remote control, you'd plug 
the extension switch into the adapter. 


ec 


9 Bow Props to Berth Ship. It is diffi- 
cult to dock a large ship because at 
low speed the rudder has little effect 
against tide, wind and currents. This in- 
ventor would improve slow, close-quar- 
ter maneuvering by retractable screws 
in forward bulkheads. The bow props 
would propel and steer the vessel, 
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What Women 
Want in That 
‘Next House’ 


HE clear voice of the housewife was 
raised at a Women's Congress on 
Housing held recently in Washington. It 
was agreed that if the men who design 
and build homes would only pay more 
attention to women’s suggestions, house. 


keeping would be simplified. Some of 
ar ia 3 2 BUILT-IN BINS for toy’ in the children’s rooms 


the ladies’ work-saving ideas are shown or playroom certainly would be welcomed 
here, Also suggested was a “parents by any mother, and would teach the young- 
room,” isolated from the rest of the house 
and having its own outside entrance. 


RAMPS should replace steps wherever possible. would ease the chore of moving the vact 


from the convenience of wheeling a heavy cleaner or furniture about. Ramps are easier to 
shopping cart from garage to kitchen, they keep clean than steps, too, said the Ia 
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SEPARATE COMPARTMENTS for different types of 
clothes to be laundered would save time on 
washday, Placed on the wall above the wash- 
ing machine and clearly labeled, they would 


EASY-TO-CLEAN BATHROOM would have all 
fixtures of the type that hang from. the 


wall, leaving an open floor space for mop- 
ping. The floor-resting legs or pedestals of 
a water closet, washbasin, dressing table 
and other fixtures, say the housewives, pre- 
sent awkward corners that make 

harder to keep a bathroom floor clean. 


lots 
bo washed in bot werer and. which fa lide: 
warm water, and those that required longer 
or shorter washing cycles than average, 


ENGINEERED CLOSET for cleaning equipment 
and supplies would borrow a home-workshop 
idea. An outline of each appliance would be 
marked on a wall to show where it goes. 
Shelves would be high and deep enough to 
take gallon containers of polish. The house- 
wife should be able to remove any item with- 
out starting an avalanche of mop handles. EXD 
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GILSONITE MINE follows 
vein of mineral (black 
shading) straight down 


it along horizont 


mine 
tunnels to bottom of ver- 


tical shaft, whence it is 
raised to the surface. At 
left, below, is sample of 


the glassy black mineral. 
pecific gravity of 


Novel mining methods, a pipeline 
for ore, and a new refining process 
combine to yield... 


Gasoline from 
Solid Rock 


INY rock resembling black glass 
will become a new source of gaso- 


the most curious of all U. S. minerals. 
Gilsonite, as material is 


line when a pioneering $16,000,000 
Project goes into operation early next 
year. Undertaken by the American Gil- 
sonite Company of Salt Lake City, Utah, 
the venture combines innovations in 
mining, transporting, and using one of 
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called, is a remarkably pure form of nat- 
ural asphalt. Solid veins of it measure 
up to 22 feet wide and extend hundreds 
of feet deep at Bonanza, Utah. 
Pilot-plant trials have now perfected 
a way to convert this solid hydrocarbon 


MECHANICAL CUTTER DIGS ORE. Two movable 
arms apply rotary cutting spindles, whose spike- 


into high-octane gasoline. The proce 
also yields high-purity coke, valued as 
a material for the carbon electrodes used 
in making aluminum. 

Unique hydraulic-powered machines 
have been developed especially to mine 
the brittle, sooty ore. One, a mechanical 
cutter, wields rotary cutting spindles 
bristling with carbide-tipped teeth. An- 
other, a jet cutter, squirts high-pressure 
water into cracks to break ore loose. 
Water sluices the broken ore along V 
notches in mine-tunnel floors to the bot- 
tom of a vertical shaft. Then large chunks 


A 71-MILE PIPELINE will carry “ga: 
from mines to refinery. Almost light enough 
to float, crushed ore is easily suspended in 
flowing water (inset) and pumped through pipe. 


like teeth spout water to keep the ore wet. Entire 
machine is hydraulically powered and operated. 


are hoisted to the surface, smaller ones 
pumped aloft with water. 

A 7L-mile pipeline will carry the mined 
ore over an §,500-foot mountain pass 
and, on suspension bridges, across two 
gorges to the refinery near Grand Junc- 
tion, Colo. Gilsonite, crushed first to 
size lumps or smaller, will be carried 
along the six-inch-diameter pipe in a 
stream of water flowing at 200 to 500 
gallons per minute. At the refinery, a 
new “thermal cracking” process will 
convert the ore to gasoline and coke. 
—Alden P. Armagnac. 
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Motor lifeboats from shore caught the split tanker’s crewmen as they leaped down from the hulks. 


Stauncher than ever, the World Concord once more 
sails the seas—the only vessel in history to be torn 
in two by the ocean, and stitched together again. 


said Capt. Nikolas Athanassiou, 
“and saw half of my ship dis- 
appearing away from me.” 

The World Concord, one of the world’s 
biggest oil tankers, had split cleanly in 
two. 

Bound from Liverpool to Syria, two 
years ago this month, the two-year-old 
vessel was sailing through heavy weather 
at the southern end of the Irish Sea. 
Huge waves beat at her. 

At 1:55 a.m., Nov. 27, 1954, the 58- 
year-old master heard a strange, chilling 
sound, almost inaudible against the 
storm. As he looked backward he beheld 
a spectacle that, he well knew, had al- 
ways meant the end of a ship. 

For no vessel torn asunder on the open 
ocean had, in all the centuries of ship- 
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‘| TURNED around on the bridge,” 


ping, ever before survived. Of the ships 
that had split apart at sea, sometimes a 
part of one had been salvaged, but more 
often they had simply sunk, or had be- 
come drifting derelicts. 

But the World Concord’s story was to 
have a different ending. Both her fore 
and aft sections were to be saved. She 
was to be put back together. 

It was a job that involved almost in- 
superable problems. That these problems 
were solved makes the tale of the Con- 
cord unique in sea history. 

Problem: The weather. Captain Atha- 
nassiou at once radioed for help both to 
rescue his men and for salvage. As he 
watched the stern first smash into the 
bow, then gradually vanish into the 
night, the weather got worse. 

Athanassiou and the six men with him 


on the drifting, engineless bow were 
jounced by each wave like ice cubes in 
a giant cocktail shaker, There a wild 
wind, and rain, Heavy seas raged over 
the deck. 

Even the British Admiralty, which is 
given to understatement, called the 
weather “unprecedented.” 

Despite the weather, two tankers, a 
destroyer, a sloop and an aircraft carrier 
quickly responded to the Concord’s calls. 
In those seas, they dared not, however, 
draw near the jagged halves of the tank- 
er. Launching lifeboats was way beyond 
ibility. 

The first job—to rescue the men—was 
one for shore-based motor lifeboats (PS, 
July ‘55, p. 106). Two—one from Wales, 
‘one from Eire—came out, got off all the 
crew. They did it by running close in, 
time after time, to the sections of the 
tanker, which they could scarcely see 
(visibility was about 100 feet), and hav- 
ing the men leap for the lifeboats. Atha- 
nassiou and those with him, the last to 
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be reser got off after 30 hours in 
their cocktail shaker. 

Problem: There were now two crew- 
less hulks being pitched over the Irish 
Sea. Each was making the speed of a 
full-rigged sailing ship with a fair wind 
behind her. 

The hulks were being blown toward a 
rocky shore. A tanker is rarely free of 
explosive gas, and the World Concord 
(both halves) was full of it. Once on the 
rocks, the pounding might touch off 


said the 


“THE DAMAGE SURPASSED 


BELIEF,’ 
World Concord's owners when they at last saw 
the underside of her bow. “From forward to aft 
on the port side, the whole bottom was missing.” 


: 


sparks that could blow either hulk to 
smithereens. Any attempt at salvage, 
therefore, had to be made at once. 
Jogging along through the storm that 
day was Turmoil, the late Capt. F. D. 
Parker commanding. The Turmoil is a 
rescue tug. She has 4,000 hp., displaces 
1,630 tons loaded, is 205 feet long and is 
a deep-sea vessel expressly designed to 
haul (and save) the heaviest of ships. 
Parker heard by radio where the stern 
of the World Concord was. He ap- 
proached it. He called for volunteers to 


FOUR MONTHS AFTER the disaster, 
curred more than 1,000 milk 
damaged bow rested in a Belgian drydock, where 
it is shown here, photographed from the rear. 


board the careening stern, by 
and got five of them and a towline 
aboard. 

The waves were like moving moin- 
tains. The stern dangled a mass of debris. 
There was always the chance that sparks 
from clashing metal plates or even from 
the friction of the towline would explode 
the hulk. 

Parker—trying to keep the stern off 
the rocks and looking for a lee shore 
to protect it from the gale—crossed and 
recrossed the Irish Sea. In 48 hours, trav- 
eling 300 miles the way he zigzagged, 
he got the stern into Glasgow. It was 
the first time Parker ever had picked up 
part of a ship at sea. Other tugboat cap- 
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After long, perilous voyages, the battered halves 


tains, as inclined to understatement as 
the British Admiralty, have described his 
feat as masterful. 

Meantime, the Royal Navy's small (596 
tons) vessel Cautious attempted to tow 
the bow. Instead, the bow towed her 
toward the rocks. At the last minute, the 
Cautious had to slip the tow. The World 
Concord’s bow ran aground broadside on 
the rocks off Ballyquintin Point, Northern 
Ireland. 

Problem: To float the bow. After 
three tries (and three more storms), a 
salvage crew got aboard. They brought 
air compressors, sealed the tank vents, 
and filled the tanks with air. They a 
blew 6,000 tons of water out of the bot- 
tom (now lacerated by the rocks). Con- 
it pressure of compressed air kept 
water from entering the hull and enabled 
the bow, 12 days after it grounded, to. 
float free. A precarious bubble, it was 
towed to Belfast. 

Problem: The World Concord now 
enjoyed the undesirable distinction of 
being in two ports simultaneou: Bel- 
fast and Glasgow. She had a further 
undesirable distinction: Neither wanted 
her. Their drydocks were not large 
enough. Or her repairs, if possible at all, 
would tie up the drydocks too long. Or 
she might explode—and there were other 
ships nearby. 

The Concord’s underwriters advertised 
for bids to put her together again. The 
lowest bid and the fastest estimated time 
were submitted, after many weeks, by 
the Mercantile Marine Engineering and 
Graving Dock Co., of Antwerp, Belgium 

The Turmoil again took the stern in 
tow. Again she encountered storms that 
sank other ships. At the end of half a 
mile of line, the stern veered time and 
again, like a kite on a string, almost 90 
degrees from Turmoil’s course. 

But at the end of 12 days and 1,000 
miles—on March 16, 1955-the stern 
reached Antwerp. 

Other tugs, meanwhile, had waited for 


reached Antwerp drydock 


a favorable weather report and had be- 
gun pulling the bow to Antwerp. The 
bow, still kept afloat by compressed air, 
like a toy balloon, would have capsized 
in a light breeze. A capsize would have 
destroyed the compressed-air bubble on 
which the bow was riding, the sea would 
have rushed in, and the how would have 
sunk. 

The favorable weather did not last. 
There were three unscheduled stops to 
take refuge. But after 20 days en route, 
on March 18 the bow entered Antwerp’s 
harbor, 

The World Concord now was all in 
one port, lying before the drydock that 
would attempt repairs. It was almost four 
months since she had broken in tw 

Problem: She wouldn't fit the doc! 

The bow section had been bulged out 
by the pounding on the rocks at Bally- 
quintin, with the result that it had be- 
come three feet wider than normal 
below the waterline. 

Divers, using oxybutane and oxyare 
underwater cutting torches, sawed away 
40 tons of the protruding metal. The job 
was especially dangerous because of the 
jagged steel and the dark water in which 
the divers worked. They were stopped 
when it was estimated that there were 
three inches’ cli ce between the 
ship's sides and the drydock, 

The bow was floated into the dock, 
and this estimate was found to be hi; 
The actual clearance was Us inches. 

Problem: As soon as the bow was 
floated into the dock, one of the worst 
messes in ship-repairing history occurred. 

First, the bow collapsed the shoring 
that was supposed to support it and 
nestled right down on the bottom of the 
drydock. 

‘Almost simultaneously, the Concord's 
fuel tanks began to rain down a storm of 
oil onto the scraps of shoring. The leak- 
ing tanks reeked with highly explosive 
petroleum fumes. 

All repair work on the ship had to be 


[iim SHORE COLLAPSED, the tan 
had to be supported in a 


concrete pillars were built alo 
the drydock (above, right), eight to a side. 


TO FIT OVER CONCRETE SUPPORTS, heavy steel 
brackets were welded onto both ‘sides of the 

which had to be refloated and edged in 
to that the brackets would cap the supports, 


A NEW BOTTOM was needed for the bow, requir- 
ing prefabricated sections of steel. None were to 
be had in Europe, so the shipyard had to weld 
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Nine months after she broke in two, World Concord was whole again and better than before, 


stopped until the mess was cleaned up. 
' arge came and re- 
moved the oil left in the ship—plus 80 
tons of sludge from the dock. 
The fuel tanks were cleared of fumes. 
New concrete supports to replace the 
hed shoring were built along the 
s of the drydock. The bow was actu- 
ally occupying the front, or open end, 
of the dock; the supports were built 
farther along toward the back end. To fit 
over the concrete supports, steel brackets 
were welded onto both sides of the bow. 
Then the bow had to be refloated and 
edged in so that the brackets would 
the new supports. In view of the fact 
that the bow cleared the drydocks by a 
total of only an inch and a half, and the 
bow, when floating, was still held up 
only by compressed air, any vibration 
from other work in the shipyard could 
have unsettled everything. So the work 
of moving the bow was done on Sunday. 
Problem: As the bow was nudged 
slowly forward, it became apparent that 
the drydoel ides were not parallel 
This necessitated much cutting ( where 
the dock’s sides curved in toward the 
ship) and shimming (adding planks 
where the dock’s sides curved )- 
But by four p.m. on that Sunday—it was 
now May 14—the bow had been gotten 
into place. At last the bottom was acces- 
sible, and men could get underneath to 
have a look and plan its rep: 
Problem: There was no 
to be repaired. 
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“The dama sed_ belief,” re- 
ported the World Concord’s owners 
“From forward to aft on the port side, 
the whole bottom was missing.” 

If this had been known from the start, 
the bow would have been junked and a 
new one built. But now a new bottom, 
composed of prefabricated sections of 
steel, had to be put on. 

Problem: No prefab sections were 
available. 

The British shipyard that had built the 
Concord could not supply them in time. 
No one on the continent of Europe made 
them to the proper specifications. 

So the Antwerp shipyard had to weld 
together flat bars of steel to make its 
own. Sections as large as 24 tons were 
thus specially made, A 60-ton erection 
derrick was placed on the deck of the 
Concord to lower them into place 

Then the stern section was moved into 
the drydock, behind the bow; a new 
bottom section was put on the stern; and 
preparations were made for welding to- 
gether the two halves. 

Problem: It was now discovered that 
during the day the heat of the sun ex- 
panded the deck three-quarters of an 
inch in length, while dimensions at the 
bottom, which was in the shade, were 
not affected, 

This meant that the welding had to be 
done at night. On a Saturday night all 
the first-class welders in Antwerp were 
assembled. Each was assigned 
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The Machine 
That Indexed 
The Bible 


Teaching their giant electronic morona 
special numbers game, engineers beat the 
time of scholars by more than 20 years. 


By Gardner Soule 


‘OU'LL be able to buy, next spring, the first 

Y dictionary ever produced by a machine, The 

book—a fat volume of 2,000 pag the Con- 
cordance to the Revised Standard Version of the 
Holy Bible. 

Its compiler is Univae, Remington Rand's biggest 
electronic computer. 

\ concordance is an alphabetical index that lists 

ich key word in a book and tells you where to find 
it. With each word, the concordance lists a quotation: 
the phrase or sentence 
in which the word oc- 
curs, 

The last previous com- 
plete concordance to a 
Protestant Bible was that 
of James Strong, pub- 
lished in 1894, Strong 
took 30 years to index 
the King James version, 

A new concordance 
was necessary to the Re- 
vised Standard Version 
because in it there have 
been a number of 
changes in words and 
wordings to make the 
Bible more understand- 
able to modern reac At the speed of light, Univac 
took 1,200 to 1,300 hours—instead of 30 years—to 
make the new index. 

Speed was the big reason Univac was given the 
job. Another reason, from Remington Rand's point of 
view, was to open up a new field—the indexing of 
English text—to an electronic computer that had pre- 


AT CONTROL PANEL, experts di- 
rect electronic computer that, 
at the speed of light, made lat 
est concordance to the Bible. 
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viously handled mathematical problems 
almost exclusively. 

For all its one to over two million 
parts—depending on the size of the Uni- 
vac a purchaser orders—the electronic 
computer is not, Remington Rand insists, 
a giant brain, 

“It is,” says Dr. Grace Murray Hopper 
of the company, “an extremely fast 
moron, 

“It will, at the speed of light, do exact- 
ly what it is told to do—no more, no less.” 


Te man who first thought Univac 
might be told to make the concor- 
dance was the Rev. John W. Ellison, 
today 36. 

Ellison, preparing for the Episcopalian 
ministry at Harvard, was of course drilled 
in the Bible, But unlike many divinity 
students, he also studied math—because 
he liked it. 

At Harvard, Ellison saw Biblical 
scholars—“men two or three doctor's 
degrees apiece”—sitting around sorting 
and comparing Biblical words. 

His knowledge of math suggested ‘ 
him that sorting and comparing was es- 
sentially a mathematical job. If, he 
figured, the words could be coded— 
changed into numbers—an_ electronic 
computer could compile a concordance 
without human errors. 

Ellison took a day and half to draft 
a one-and-a-half page letter to Rem- 
ington Rand telling how, in his opinion, 
Univac might go about making the con- 
cordance. 

Remington Rand looked around for 
men to handle the project. You might 
have expected the company to select a 
matured executive with years of ex- 
perience, This is exactly what it did not 
do. “An electronic computer,” they tell 
you at Remington Rand, “violates all the 
rules of electronic engineering. By 40, 
you know the rules too well.” 


"THEIR eves fell upon John Graham, 
27, and Al Bosgang, 25. Graham 
planned the overall steps of the job. Bos- 
gang took the steps and programmed the 
major runs. This means that Bosgang 
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gave Univac its instructions; he was the 
man who told the machine how to make 
the concordance. 

First step, the men knew, was to pre- 
pare the Bible so Univac could read it. 

If Univac were a giant brain, like 
yours, they would simply have handed it 
a copy of the Bible. 

But Univac, a moron, reads only one 
thing: metal magnetic tape. 

The Bible therefore had to be put 
onto the tape. This was a typing job. 
Five girls, working in turns, hammered 
away on special typewriters, called Uni- 
typers. It took the girls five months to 
transfer the approximately 800,000 words 
of the Bible onto four rolls of tape. 

Even Univac’s ability to read tape is 
extremely limited. It can read only 
figures, and then only two figures: 0 
and 1, 

When Univac startles the world by 
solving extremely complicated mathe- 
matical problems, it is only adding or 
subtracting 0's and 1's. 

Therefore, the Bible appeared on the 
magnetic tape as a series of 0's and I's. 
Different combinati two 
figures stood for each letter and punctua- 
tion mark in the Bible. 


INCE Univac, the moron, has no way 

of correcting a typing mistake, another 
set of tapes containing the Bible was 
made for checking, Ten other girls typed 
the Bible onto punched cards. These 
punched cards were fed into a machine 
called the Card-to-Tape Converter. From 
the cards, the converter transferred the 
contents of the Bible to four rolls of tape. 

Now Univac itself, for the first time, 
went to work. Both sets of tapes were 
fed into it, and Univac compared the 
two sets of figures for discrepancies. 
This took five hours. 

The mistakes were corrected, and a 
single, accurate set of four tapes con- 
taining the Bible resulted. 

Next thing needed was a list of all 
the words in the Bible, giving each word 
and its location: book, chapter, verse, 
line, and place of word in the line. 

A set of instructions was drawn up to 


A | 
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tell Univac how to compile this list. Like 
everything else Univac reads, the direc- 
tions were put on magnetic tape. They 
were fed into Univac’s memory. 

This memory is the most amazing part 
of Univac, and is the thing that makes 
people call it, wrongly, a giant brain. 
It is that part of an electronic computer 
that receives, and retains, instructions. 

The memory consists of a series of 
channels (like arteries and veins) with 
mercury circulating in each channel. 
Electronic pulses circulating through the 
mercury (like the pulse at your wrist) 
carry the instructions. The pulses in 
each channel tell Univac what to do with 
a particular combination of 0's and I’s. 

Back into Univac went the four cor- 
rected rolls of tape containing the Bible. 
Out flowed the list of words and infor- 
mation about each, on 63 rolls of tape. 
It took Univac 50 hours to compile the 
list—a list that would have filled 5,000 
printed pages. 


Like a Biblical scholar, 
Univac records complete 
quotations from Bible 


BIGGEST PROBLEM of the entire job was to 
make sure that the electronic computer put 
down complete quotations you would recog- 
nize. How well this was done is shown by 
the list above of sample entries for the 
concordance under the word “anger. 


But there are many words in the Bible 
no one will ever look up. Examples: “a,” 
“the .” “to.” There are, Rev. Ellison 
concluded, 131 such words—and these 
words actually make up 59.6 percent of 
the contents of the Bible. 

Instructions were prepared to tell Uni- 
vac how to throw out the useless words, 
and put the others into a new list, 


ACK into Univac went the 63 tapes 

containing all the words of the 
Bible. Out came 26 tapes containing the 
important words—the key words, It took 
Univac 10 to 15 hours to reduce the 
tapes from 63 to 26. 

Now two sets of tapes were on hand: 
(1) four reels, containing an accurate 
Bible; (2) 26 reels, containing all key 
words plus their locations. 

The problem—the most complicated of 
all—was how to tell Univac to list the 
exact quotation in which each key word 

[Continued on page 242 
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New Aids to Living 


Dispenser wheel eliminates extra trips 
to the washer to add water softener 
to the rinse. The softener, poured in 
when the washer is loaded (top dia- 
gram), climbs the sides of the cup to an 


Portable waste disposer requires no 

special plumbing. Just plug it into an 
outlet and a steady stream of water from 
the faucet washes pulverized bones, 
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outer container (center) as the agitator 
spi Centrifugal force holds it there 
until the rinsing cycle when it falls 
through (bottom). The wheel fits all 
Norges and is standard on 1957 models. 


corncobs and other scrap down the drain. 
The unit won't operate if the lid is open, 
and it stops instantly if a knife or other 
metal object falls in. It costs $89.95. 


Kit converts windows so sash lifts out 
for hing. Metal strips screwed to 
the frame lock in the window and weath- 
erstrip it, too. A catch releases upper and 
lower sash for quick and easy removal. 


yrmation about the products shown om these p 
1 Plats, Chicugs $1; 2. Free Sewing Machine Co. 


“Allegheny Ave.. Oukmont, Pa. 
4 Sheldon Sporting Goods Co 


4." urgess Batters Co. 
0 Lajavette St 


Nie 1; 7. 


Sportsman's lantern perches piggy- 

back on its power pack, held in place 
by two screw caps, The new two-in-one 
dry cell is said to last four times as long 
as ordinary lantern batteries. 


1. Norge Dit. Borg-Warner Corp, Met- 


836 N. Foothill Ra. Bevcrls Mills. Calif 3, inteal fe, Con 
Freeport, Wlcg 3. Patented Products Cow. 214 Ke Mat Sto, NVC 17; 
Childtere Ca. 381 Southwest Bled.. Kansas City 8, Mo 


Safer mousetrap won't 

accidentally nip the 
person who sets it. The 
trigger arm, more precise- 
ly hinged than on most 
traps, drops down over 
the release with a self- 
cocking action. Being 
made of steel, the 
does not retain any odors. 


S 


Chemical blotter has 

a thirst for oil id 
grease, Sprinkled over 
spots on cement, tile or 
linoleum floors, then 
swept up, it takes stains 
with it. Set out in open 
containers in basements 
or closets, it drinks up 
moisture, halts mildew. 


Furniture coaster can 
support a grand piano 
and not leave a mark on 
the carpet. More than 
100 tapered plastic teeth 
push aside the pile with- 
out crushing the fibers. 
Weight is distributed over 
the cup so that the teeth 
never pierce the backing. 


Sh 
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Gus Joins the 
Rescue Squad 


A rumor, like a fire, proves a lot easier 


By Martin Bunn 


US WILSON, after a hard day in 
G«: Model Garage, was in bed 
when he heard the fire sirens. A 
strong wind was blowing, and Gus de- 
cided it must be a chimney fire. He was 
almost asleep when the phone rang. 
“Mr. Wilson—” the voice was on the 
edge of hysteria— “this is Amelia Brown. 
They're saying my son, Tommy, set fire 
to the creamery.” 
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“What!” said Gus. “But Amelia—what 
can I do about it?” 

“L know,” Mrs. Brown said apolo- 
getically. “I guess I'm all flustered. You 
see, it's an awful fire and Mike Pagett is 
trapped in the ice tower. Tommy phoned 
me about it and said I should call you. 
You know, Tommy hasn't any father...” 

“Where are you, Amelia?” Gus's voice 
was sharp. “Where's Tommy?” 

“I'm at home. I don’t know where 
Tommy is. The police called . . .” 


to start than stamp out. 


“Stay where you are until you hear 
from me,” Gus said, leaping out of bed. 
“Till go right down to the creamery and 
see what I can do,” 

When Gus ran out to his car the wind 
hit him like a solid wall. There was a red 
glow in the direction of the creamery. 
As Gus drove he asked himself why 
Tommy Brown, of all persons, should 
have insisted that his mother call Gus 
Wilson, The answer to this question was 
one he found that he couldn't put into 


Uy Looking upward, they 
7 saw the youngster clinging 
to the moving conveyor, 
already out of reach, 


words, yet vaguely understood. A father- 
less boy who had been forced to help 
his mother scramble for a living ever 
since he had been in knee pants might 
turn in time of trouble to a man who had 
given him an occasional word of encour- 
agement through the years. 


Wien Gus drove up to the creamery 
he was appalled by the sight. The 
old wooden structure was a mass of 
flames. Every piece of fire-fighting 
equipment in town was gouting water 
into the inferno. A crowd of onlookers 
was milling about and Officer Jerry 
Corcoran had his troubles keeping the 
way clear for the firemen. Fire Chief 
Captain Jerome Maloney was directing 
operations in a voice tha 


rose to a bellow 
above the wind and crackling flames. 

“It’s bad, Gus,” Jerry Corcoran said as 
Gus fought through to his side, “Mike 
Pagett’s trapped up there.” 

Gus's eyes followed Jerry's pointing 
finger, to where a small building was 
perched high above the roof of the 
creamery on wooden stilts. Gus knew 
its purpose. Behind where he stood was 
the ice-making plant of the creamery. 
Here huge ice cakes were made, crushed 
and sent up to the ice tower by an end- 
less conveyor belt, which was mounted 
on a wooden, spidery structure. The 
crushed ice was dumped into a vat in 
the high building where Mike Pagett was 
trapped. Sheet-iron tubes led down to 
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various parts of the creamery. By open- 
ing these tubes, Mike Pagett, mainte- 
nance foreman of the plant, could deliver 
crushed ice by gravity to all parts of the 
creamery, for use in packing ice-cream 
tubs for shipment and other purposes. 
“Jerry,” Gus said as the situation struck 
him full force, “we can’t just stand here 
and let a man die. We've got to get 
Pagett down from there, some way.” 
“How?” Captain Maloney spat out the 


“No,” Corcoran agreed, “it doesn’t. 
But Tommy got a bit riled at Mike. Be- 
fore witnesses he told him he'd like to 
see him burn, Tommy could face a man- 
slaughter charge. We've got men out 
now looking for him.” 

“We can't let Pagett burn,” cried Gus. 
“How about that conveyor chain? 
Couldn't we send a man up it to Mike?” 

“We've thought of that,” Captain Ma- 
loney said. “I'm not going to trade one 
man’s life for the bare 
possibility of saving an- 
other. The conveyor 
only runs one way—up. 
Even if one of my men 


“Watch the vickup on this baby!’ 


one word. “How, Gus? We didn't know 
he was up there until he appeared at the 
window. The roof below the ice tower 
was already aflame. We tried to put lad- 
ders up to him but it’s too high—and too 
hot. We shot a rope up there but by that 
time Pagett had collapsed.” 

Maloney leaped to where firemen were 
directing twisting, writhing hoses toward 
the ice tower. 


“wat about Tommy Brown?” Gus 
asked Corcoran. 

“Tommy quit school last week,” Cor- 
coran said, “so he could take a full-time 
job here. Tommy was green at the work, 
I guess, and Mike Pagett’s an impatient 
man. He fired Tommy this morning. I 
guess it hit the kid pretty hard, Gus.” 

“That doesn’t necessarily mean he set 
fire to the place,” Gus protested. 
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could ride it up, how 
Id he get down 

in with an uncon 
scious man in his arms?” 
“We'll see,” Gus said, 
and he was running for 


the ice plant. 
[NSPE the ice plant 

Gus was relieved to 
find that the lights 
would still turn on, He 
slapped his hand down 
on the switch lever of 
the 10-horse electric 
motor that ran the con- 
veyor belt. The motor began to hum and 
the endless conveyor belt started clack- 
ing away on its sprocket wheel. 

Gus stooped and removed the cover 
from the wiring junction box at the base 
of the motor, and inspected the metal 
number tags on the wires. Maloney 
came to join him. 

“IF you send a man up on the con- 
veyor,” Gus told him, “I can switch the 
wiring on this motor and reverse the 
direction of its rotation. That will make 
the conveyor run down instead of up.” 

“Are you sure, Gus?” Maloney asked 
doubtfully. “If I send a man up into 
that inferno, there won't be any time for 
fiddling around with wires. Once he 
dives in after Pagett we'll have to get 
him down, and fast.” 

“We will,” Gus said grimly, “if the 
[Ge 
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Hints from the Model Garage 


Your best hat won't get sat on if you 
stow it out of the way in a holder. Coat- 
hanger wire will do for back-of-sea 

holders, but hard No. 9 wire should be 
used under the dash to support the hat. 


A hook-on tray hung within reaching 
distance will save fumbling for tools or 
parts while working under a car. The 
tray shown is kept stocked with wrenches 
and extra fittings for a lube job, saving 
the garageman many steps. On a repair 
job, the tray could hold small parts. 


Please turn the page for more auto hints 


—————=S! 
Keep safety belts from dropping out of 
the car by tucking the ends of the outer 
straps into loops stitched to the ends of 
the The belts will stay cleaner, 
and won't get pinched by the car door. 


light can be assem- 
bled quickly using a truck clearance 
light, 15 feet of wire and a pair of battery 
clips. Bend the bracket to aim the lamp 
upward and screw it toa small block 
of wood. Having no batteries of its 
own, it won't be dead when you need it. 
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More Hints from 
the Model Garage 


A TV trick is to coat bright objects with 
a non-reflecting film to keep glare out of 
cameras. Next summer, or when driving 
south this winter, you can soften glaring 
reflections that bounce off chrome parts 
into your line of vision by coating them 
with liquid car cleaner. The white pow- 
der rubs off easily at the journeys end. 


A short piece of radiator hose clamped 
over the lens end of a timing light will 
protect the light from being shattered if 
dropped or accidentally touched against 
a rotating fan blade. Paint the inside of 
the hose white to help throw light. 
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zn 
You can add footage to a garage that has 
the type of door shown. Remove the door 
jambs, notch the track where it curves 
and bend it out so that the door clears 
the car's bumper. Add an extra header to 
close the gap at the top of the door and 
reset the jambs to suit the track. Finish 
with slanted buttresses to match garage. 


Stow a plastic squeeze bottle in a tin 
can screwed to the side of your car's 
trunk. Filled with windshield cleaner, it 
is convenient for keeping windows clear 
on a trip. In winter, fill the bottle with a 
defrosting solution to remove sleet. 


IT SLICES THIN. A carbide- 
tipped blade, one of the 

ny special saws that 
speed and improve hard 
jobs, will cut wood so thin 
that the sliver curls away. 


al 
HOMEBUILDING 


Facts you should know about 


Better Blades for 
the Circular Saw 


By R. J. De Cristoforo 


nation blade usually, found on 
circular saw, you may prefer to have: 
© A blade that leaves the cut edge so 
glass-smooth it looks sanded. 
¢ A blade so cheap that you throw it 
away rather than sharpen it. 


| Roe of the compromise, combi- 


THE AUTHOR of this article is well known to 
craftsmen everywhere for his do-it-yourself best 
seller, Power Tool Woodworking for Everyone. 
which has sold over 100.000 copies in th 


A blade that is less likely to feather 
or tear out wood at the end of the cut. 

* A blade that keeps kerf loss to a 
minimum for decorative work. 

Specialty blades that do all these jobs, 
and more, are not as well known as the 
should be. They'll make fine c in 
tough materials—plywood, plastics and 
hardboard—without chipping and chat- 
tering. They'll even cut brass and other 
nonferrous metals. 

Cost a lot? Not necessarily. Special 
blades do cost somewhat more than ordi- 
nary ones at the beginning, but they last 
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many times longer and pay for them- 
selves in fewer resharpenings. 

$- al blades also pay off in the time 
an ark that you save in cleaning up 
ragged cuts. Ripping and crosscutting 
are two entirely different operations. 
When you cut across the grain, the blade 
should shear the fibers with alternating 
face bevels that have knifelike edges. In 
ripping, the teeth should act like chisels, 
with deeper gullets between them to 
clear out waste. 


A combination blade that only half 
shears and half chisels can’t do either job 
well. Often it can serve, however, for 
rough cutting and to save blade chang- 
ing. Then, instead of investing in ordi- 
nary rip and crosscut blades, you might 
want to put the money in a special blade 
to do really fine work 

Super-smooth cuts. Not even a regu- 
lar crosscut blade, for instance, can give 
you the glass-smooth finish that a smooth 
trimmer can. This blade is made espe- 


10 SPECIAL BLADES 


THIN RIM has thick 

body for stability, 
thin rim for fine v 
neer, inlay and grooving 
work, Dealers may not 
stock it, but can put in 
an order for you. 


PLASTICS BLADE is 

hollow-ground, but 
has teeth that can be 
set slightly if needed. 
For smoothest cuts, 
you'll probably want to 
use it without set. 


METAL- CUTTING 

BLADE of high-speed 
steel stays sharp long, 
but can’t be set or filed 
(must be reground), Run 
it slower than for wood- 
working jobs, 


GROOVING BLADE 

looks like outside 
blade of dado cutter, 
mes in various fixed 
thicknesses. Use it if 
you cut a lot of grooves 
of the same size. 


SMOOTH TRIMMER is 

hest for fine cross- 
cutting and mitering 
and for all cuts in ply- 
wood. Don't use it for 
heavy rip cuts as the 
teeth will heat. 


CARBIDE - TIPPED 

blade with 50 teeth 
lasts longest, makes fine 
cuts in all material 
Others have fewer teeth, 
but also cut well and 
wear long. 
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cially for fine crossgrain and miter cuts 
and eliminates feathering or tearing at 
the bottom or end of the cut. You can 
also use it on plywood and for good rip 
cuts in clear, soft woods or in hard woods 
if the cut isn’t too deep. 

‘The smooth trimmer is usually a heavy- 
gauge blade and on a small saw it may 
be underpowered, An 8” to 10” blade 
should have at least a %-hp. motor. 


making all his cuts oversize so he could 
sand away the chips and chatter marks. 

With a special plastic-cutting blade, 
you can make cuts so smooth that only a 
small amount of buffing is needed to 
bring the edges to a high polish. The 
blade is hollow-ground so that its straight 
teeth cut more cleanly than the set teeth 
on flat-ground blades. 

Cutting metal. Blades made for saw- 


Plastics are stubborn. Plastics are so 


ing nonferrous metals (not iron or steel ) 
hard to saw that a friend of mine was 


have a special high-speed steel alloy that 


,FOR CIRCULAR-SAW JOBS 


suave anuracrurer avo roewriicarion — | 
PT Dsston 
2 PLASTIC. CUTTING —| ~isston Ga" enue) ta 
S_METAL GUTTING | Dison Diseroioy 378 
To" ek 12 
 eacovna one] ua 
5 SwOOTH TRIMMER | “Diason SOE P 
CARBIDE TIPPED | Disson Sve S 
T DISPOSABLE Tocco Roe Eage ia 
Tipe combat 735 
2 visrosaste ‘one f oa 
Te paner 30 
T PLWOOD CUTTING —| Welnomann Pipsaw G732" eave) ie 
To METAL CUTTING | Heinemann (/1€” gauge) 1337 


The prices ist 
quoted by the 
time of publication and may be sub: 
Ject to change without notice, 


NOTES: 


DISPOSABLE BLADE stays 
sharp three to five times 
longer than conventional 
blades, can. be discarded 
when it becomes dull, 


ALSO DISPOSABLE, this 

blade can be resharp- 
ened at | nce, how- 
ever, to give it longer life 
before you throw it away. 


PLYWOOD BLADE also 
cuts smoothly in plastics 
and laminates. Bevel- 
ground, it must be returned 


to factory for sharpening. 
10 seacurmns mane 
saws brass, bronze and 

other nonferrous _ metals. 
Holes distribute oil to the 
teeth for cooler running. 


SO SMOOTH IT LOOKS SANDED, the top crosscut 
was made by a smooth trimmer blade. Note the 
rough, feathered and chipped edge on the lower 
one, made by a regular combination blade. 


‘A CARBIDE-TIPPED BLADE made the heavy ri 
at top, a combination blade the rough lower one. 
Blade’ chatter caused the concentric ares. 


A PLYWOOD BLADE made the smooth cut at top. 
A combination blade chewed out the lower one. 
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Special blades cost more 
but do better work 


keeps a keen edge even in brass, bronze 
and heavy aluminum. 

Blade thickness and the number of 
teeth vary with the thickness of the met- 
als to be cut. For average use, they 
should run about 1/16” thick with 100 
teeth for a 6” blade to 3/32” thick with 
150 teeth for a 10” blade. 

Here the extra advantages of special 
blades begin to show up. The metal- 
cutting blade, for example, will also make 
good cuts in plastics, plywood, veneers 
and other problem materials. The plas- 
tics blade, if that’s your meat, makes fine 
cuts in plywood and veneers. 

A special for plywood. If you do a 
lot of work with plywood, especially in 


NEXT MONTH: 


You'll want to read about multiple 
sawing, a circular-saw trick that will 
enable you to make cuts much, much 
faster. 


the fancy hardwood grade Il want 
to know about the plywood blade 
not cheap (about $35 for a 9” blade), 
but produces extremely smooth edges. 

Do not use this blade to cut material 
over 1%” thick or for fast ripping. You 
can, however, use it on plastics and lam- 
inated materials besides plywood. 

Decorative work. Often you may want 
fine grooves for inlaying or 
fluting, but your ordinary 
blades make too wide a cut 

The thin rim blade is made just for 
this. Its teeth are very tiny and thin so 
that they take very little wood out of the 
cut. It should never be fed fast, forced, 
or used for heavy cuts. 

Cutting grooves. Grooving blades 
work something like a dado cutter, ex- 
cept that they aren't adjustable. Each 
blade is made to the width of the groov 
you want, say %” or ¥” wide. They're 
fine if you need a lot of grooves of the 


Delicate jobs you can 
do with a thin-rim blade 


same size, but they are fairly expensive. 

Disposable blades. Here's a different 
kind of special blade—special because 
you throw it away when it’s worn out. 
Most types have hardened teeth that 
wear longer than conventional teeth but 
can't be resharpened. They're cheap— 
scarcely more than the price of a sharp- 
ening job—but you'll find them only in 
the standard types. 

King of them all. Carbide-tipped 
blades are by far the smoothest cutting 
and longest wearing that you can get. 
The best, with as many as 50 carbide 
teeth, can cost you up to $80 and will 
stay sharp 100 to 500 times longer than 
ordinary blades, They cut all kinds 
of materials, including nonferrous metals, 
plastics, plywood and hardboard. 

You can also get carbide blades with 
fewer teeth—8, 14, 16 and 20—for as low 
as $8 to $20. These do not cut as smooth- 
ly as the costly ones, but are good for 
thick stock, heavy rip cuts, and tough, 
abrasive materials, And they'll last you 20 
to 25 times longer than ordinary blades. 


1 Be sure that the machine is in good segs 


order with all the parts, such as rip fence ani 
miter gauge, in correct alignment. 


2 nearer ia macnn wine underpowered 
for the types and sizes of blades you want to 
use on it. For instance, don't try cutting with 
a 10” blade driven by a X-hp. motor. . 


3 Never force a cut. Saw bla are designed 
to cut just so much, and excessive feed pressure 
overloads the teeth, causing stalling, chatter and 
fast dulling. Feeding slower than the blade 
will take produces smoother cuts. 


4 Use the correct blade for the job at hand. 
A Hollgs: grouped blade, for example, should not 
be used for rough sizing operations, only for 
trim cuts and mitering. 


FINE TEETH shave off thin strips for inla: 

without wasting wood. For support, it’s be 
to make a special tabie insert of plywood 
hardboard raise the blade to cut its sl 


DECORATIVE GROOVES with smooth, clean sides 
and flat toms are easy. The rim is consid- 
‘erably thinner than the body of the blade. 


Rules for Circular-Saw Use 


5 xsep (idee gon. Dip them dna: 
occasionally and clean away accumulated pitch 
and gum from the teeth. 


6 Run each blade at the speed that the manu- 
facturer recommends. 


T Sirsa tiscrmsnes ala spoteesons «Xa 
blade projection is actually’ more efficient and 
consumes less power than a low one, although 
it is not the safest. On hollow-ground blades, 
the projection should be greater; otherwise, the 
lack of teeth set may cause the blade to burn, 
Because of this, don’t use a hollow-ground blade 
for any kind of grooving operation since the 
teeth will be confined within the wood. 


B bc sure the blade is sharp. A dull blade is 
both inefficient and dangerous. 
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owa 
V Repairman 
roke Up 

a Racket 


By Art Margolis 


r | XO THE TV set owner, a twisting, 
weaving picture means only that 
he can’t enjoy his shows and is in 

for a repair bill. But to me, the re 

man, those seemingly senseless squiggles 
are often the tip-off that puts a finger on 
the trouble. One of these jobs even pro- 

vided the clue that put the finger on a 

couple of suspects and broke up a furni- 

ture-stealing racket. You could call it... 


The Rainbow Spaghetti Caper 


**TF YOU can identify that TV set,” said 
the burly police sergeant, “we can 
put two guys where they won't see TV.” 
The line-up consisted of a single 12” 
Emerson and two unhappy characters I'd 
never seen, There wasn't a scratch on 
the TV to set it off from all others of the 
same model. Only when I pulled out the 
did things come back to me. 
A few weeks before, an old customer 
had called me to repair such a set. Its 
picture was perfect at the bottom, but 
grew darker from there up until it was 
completely blacked out in the center. 
Brightness—the light on the tube face— 
is caused by a beam of electrons sprayed 
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across the screen line by line from top 
to bottom. This light-spray pattern is 
called the raster. 

But it’s light, not a picture. To make 


one, you must have contrast—the screen 
must be dark in some areas, less so in 
others, bright in still others. The TV sta- 
tion provides this contrast in the form of 
varying voltage (called the video or pic- 
ture signal) which is applied to the elec- 
tron gun in the tube. The less voltage, 


Trapped by a TV wire, the suspects confessed. 


They had been hauling off furniture in vans 


the brighter the spot the electron beam 
hits; the more voltage, the darker. 

In this 12-incher, the vertical sweep 
signal that pulls the beam down the 
screen was leaking through a shorted 
condenser into the electron gun. Since 
the sweep signal is strong at the top of 
the picture, it blacked out the image 
there. As it got weaker farther down, the 
picture came in. I fixed the set by re- 
placing the bad condenser. 


while the families were away on vacation. 


A few weeks later my customers re- 
turned from vacation to find almost all 
their furniture gone—apparently the work 
of “The Empty House Burglars.” 

The police picked up a couple of sus- 
pects. They failed to trace any of the 
furniture, except a TV set like the one 
taken from my customer's home. The 
suspects swore they had bought this from 
an out-of-town friend. 

I was able to show the sergeant the 
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condenser I had changed. The original 
had been a 400-volt; mine was a 600. I 
had soldered it to a different tie point 
than the manufacturer used. As a clinch- 
er, there was my own rainbow-colored 
spaghetti on the condenser leads, with 
not another piece like it in the set. 

Confronted with this, the suspects con- 
fessed that they had been backing up a 
moving van to homes while the occu- 
pants were on vacation and moving 
everything out. This caper earned them 
a trip, too—to the state pen. 


The Rock-’n’-Roll Bounce 


x A teen-ager hangout, a 19” set was 
star of the oor show. The local TV 
station featured a disk jockey every after- 
noon, Between pops and sundaes, the 
after-school set made a big thing of 
dancing to his patter and platters. 

I was called in because the set had 
developed an offbeat bounce and roll. 
When it did lock in, the picture hung 
an inch from the bottom of the screen, 
and white ce lines shone through it. 

The vertical sweep signal that pulls 
the electron beam down the screen 30 
times a second must be exactly synchro- 
nized with a like one in the TV camera, 
or the picture will flop over or roll. So 
the station sends a vertical locking pulse 
along with its signal. In the set, this 
pulse is peeled off and sent to the vertical 
oscillator to key it in. 


ion stage of 
ud shorted, torting the lock- 
ead of tying the picture 
it was letting it slide up 
off the bottom. Installing a new conden- 
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ser brought in a good picture. But the 
little redhead looking over my shoulder 
put on a doleful face. 

“So what's wrong with that?” I asked. 

“You stopped it, mister,” she pouted. 
“You played it strictly square. If only 
you'd timed it with the tune, we'd h 
had the liveliest rock-'n’-roll in town, 


The Set with the he Bricklayer’s Bend 


Y NEIGHBOR, a master bricklayer, 

and his wife are the kind of people 
who borrow a cup of sugar and return a 
five-pound He was already one 
yor up on me, so when my. family 
wanted to build a brick barbecue in our 
aded them to wait until the 
neighbors went on vacation. 
cast the foundation, but then came 
a busy streak at the shop. My wife laid 
some bri I added a course or two 
when I could, she started on the chim- 
ney, and so on. When the neighbors re- 
burned the barbecue had been started in 
jaces and finished in none. It 
Tooked like a futuristic ruin. 

The bricklayer promptly offered to 

build it, but I pretended eagerness to 
do it my y he offered 
again, a bit more per: The third 
y he almost begged to do it. 
My wife found out why. His wife told 
her that their TV set developed a 
bad bend at the top of the picture since 
they had come home. The bricklayer 
knew about TV waves bouncing off 
buildings (which can cause ghost im- 
ages). He was convinced that his aerial 
was getting its signal distorted by our 
odd barbecue. 

That Saturday I saw him go out, in 
working clothes. After an hour or so I 


went over. His wife rather dubiously let 
me come in to check their set. 

To draw the 525 lines that form each 
picture frame, the electron beam must be 
swept across and whipped back for the 
next line in exact time with the scanning 
beam at the transmitter end. If the set’s 
sweep is out of time, the picture is dis- 
torted. So the station sends a horizontal 
locking pulse at the end of each line to 
lock in the set's horizontal oscillator. 

This is similar to the vertical locking 
pulse but occurs 525 times as often. Be- 
ing higher in frequency, it is harder to 
isolate. and requires a more critical 
separation circuit. In this I found two 
balanced resistors that had shorted down 
in value, letting the vertical pulse ride 
into the horizontal one. Since the verti- 
cal comes only once per picture field, it 
was bending only the top of the picture. 

Installing two new resistors, I got a 
good picture and reflected that I was at 
last even with my neighbor. As I opened 
the door, I almost bumped into him. 

“It'll be okay now,” we both said. 

I stared at him, and he looked at me. 
The only way to break it up was to show 
him the set. It worked fine. He thanked 
me, but seemed not at all surprised. 

As I cut through the back yard to go 
home, I found out why. There, expertly 
built and completely finished, stood our 
red-brick barbecue. 


The Candid TV Camera 


ALES I'd heard about its boss made 
me a bit jittery when I got a call 
from a big industrial plant that had a 
closed-circuit TV system. The big wheel 
was a hard-driving character who had 
worked his way up as an efficiency 
He'd installed a TV set in every 
partment and a master camera in his 
office so that he could deliver pep talks 
without pulling people off their jobs. I 
wondered if he'd breathe down my neck 
with a stop watch while I traced the 
trouble. 
Sure enough, he gave me a 30-second 
lecture on efficiency, winding up briskly: 
“Give it a thorough check. Leave your 


bill with the cashier. Don’t look for me. 
I may be needed almost anywhere.” 

You got the impression that not a 
wheel could turn without him, I got out 
of his office fast. The defective set was 
in a distant department. Hooking rabbit 
ears to it so as to get a broadcast picture, 
I found two symptoms: a varying buzz in 
the sound, and dark bars ripping over 
the picture in time with the sound. 

The buzz I diagnosed as part of the 
picture signal getting into the audio, and 
the bars as sound in the video. 

Sound and picture are transmitted on 
the same carrier wave, but the picture 
is sent by varying the amplitude or 
strength of the signal (AM, like ordinary 
radio) and the sound by modulating the 
frequency (FM). These two modes of 
transmission are supposed to keep the 
audio and video separate. But in this set 
they were getting scrambled, 

Looking for the cross-leak, I found a 
bad filter condenser in an output circuit 
from which both sound and picture drew 
power. The filter had broken down and 
was no longer acting as a barrier. 

With a new condenser, I found the set 
worked fine on regular TV stations pulled 
in on the rabbit ears. As a final check, 
I called the switchboard and asked the 
girl to turn on the closed TV circuit. 

Instantly a loud saw buzz roared down 
every corridor in the plant. As I ran 
back to the set, wondering what blooper 
I could have pulled, the buzz was 
drowned out in gales of laughter. 

The set was working fine. From the 
big wheel's office, the master camera was 
transmitting a crisp, clear picture. It 
showed that human dynamo, the effi- 
ciency expert, with his shoes off, feet on 
the desk, sound asleep and snor’ng. END 
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New for the 
Handyman 


1. Jelled Paint Comes in Tube. You can 
put enamel on a brush, just as you 
squeeze on toothpaste, with jelled paint 
that is now packaged in tubes. A large 
tube holds enough to cover about 40 sq. 
ft., a smaller one half that area. The tubed 
colors won't run or drip like other paint, 
but spread like a liquid when applied 


2. Holder Handles Can and Brushes. 
Here's a spring clamp with a handle that 
grips both your paint can, up to a quart 
size, and brushes—all the drip going into 
the can, With it you can keep brushes of 
different sizes right at the work and 
change from flat surfaces to trim almost 
instantly. The swivel carrier also parks 
several brushes in a can or jar of solvent. 


192 roputar science 


3. Plans Made in Perspective. If you 
want to show your wife—or a carpenter— 
how a home-improvement job should 
look when finished, you can draw it in 
perspective with this kit. Each package 
contains a series of grids that represent 
interiors and exteriors, including corners, 
and a supply of tracing paper to be used 
over the grid that suits your purpose. 


4. Plumbing Parts Are Pre-cut. Flexible 
plumbing supplies, which you can bend 
by hand to the right shape, now come on 
cards which also carry complete installa- 
tion instructions for the parts you buy for 
the job. Pre-cut lengths of tubing and the 
right connection for the installation elim- 
inate cutting, threading and the need for 
special tools for many home jobs. 


An old-time finish is gaining 
renewed favor. But this time 
all the colors are in one can. 


Now You Can @_ 
Spray Spatter Paint 


By Bernard Gladstone 


HERE used to be an old gag about 

| the not-too-bright homeowner who 
tried to buy a can of striped paint. 
Stripes haven't been perfected yet, but 
new enamels that give a color-flecked, 
textured coating have. Two or more 
colors can be applied in a single spray 
coat, The result is an effect like the spat- 
ter finish that was popular in Colonial 
days. When dry it forms a tough, scratch- 
resistant surface that can be scrubbed 


with scouring powder if necessary, and 
that is virtually chip-proof. 

Introduced eight or nine years ago, 
one-coat spatter paints quickly won ac- 
ceptance for spraying walls, ceilings, and 
woodwork in commercial buildings and 
housing developments. Later, use spread 
to the manufacturing field for such prod- 
ucts as store fixtures, nursery furniture 
and kitchen cabinets. Now the enamels 
are being packaged and sold for home 
use, They are somewhat more expensive 
than regular paints and are best used on 
furniture, cabinets and other small proj- 
ects where the cost won't run high. 

What makes the spatter? These mul- 
ticolored paints consist of a solid color 
enamel to which have been added flecks 
of a contrasting paint that is not com- 
patible with the enamel. Therefore, they 
do not blend in the container. Most dr 
to a dull, semigloss finish, and are made 
for interior use only. Those for exterior 
use usually dry with a higher gloss. All 
are designed for spray application only. 

One-coat spatter paints st be care 
fully bandied, Most will not last more 
than three or four months when stored 
unopened in the original container. Once 
opened their life is even shorter. During 
cold weather the paint must be kept in- 
doors; freezing will ruin it. 

What sprayers to use. Internal-mix 
spray guns used at low pressure work 
best. Air in the cup forces the heavy mix- 
ture up through the paint tube and out 
on the work in a coarse spray—the 
coarser the better, Vacuum-cleaner spray 
attachments and hand insecticide spra 
ers that build up pressure in the reservoir 
as they are pumped also work well. 


WHERE ARE THOSE PLIES? One easy pass with 
a spray gun and a single coating of the new 
apeaycon, spatter paint conceals the plies that 
show on the edge of this piece of plywood. 
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Brushes are out—one-coat spatter 


VACUUM-CLEANER ATTACHMENT. To get the 
coarse spray required for the new spatter paints, 
these little guns are hard to beat, They're cheap, 
and you can get them for most tank-type cleaners. 


External-mix spray guns and vibrator- 
type guns atomize the paint too fine to 
achieve the spatter effect. 

For the homeowner, the ordinary vac- 
uum-cleaner spray attachment is a good 
bet. However these do not give as much 
control as can be obtained with a con- 
ventional adjustable spray gun. Hence 
the results will not always be as uniform 
on a large area. To use an attachment, 
first make certain you detach your vac- 
uum-cleaner hose and re-attach it at the 
exhaust end of your cleaner so that the 
air is being blown out rather than in. 
Remove the dust bag and let the machine 
run a few minutes to blow out dust. 

Spraying it on. To get the paint ready 
for spraying, shake the can vigorousl: 
Most manufacturers caution that stirring 
may cause the colors to blend. Those 
that do permit stirring advise you to 
stir gently and follow by boxing—pour- 
ing back and forth between two cans. 
Thinners, if required, will usually be 
either water or a special reducer that is 
supplied by the manufacturer. Using the 
wrong thinner or using too much may 
cause the colors to blend together. 

‘These new paints will cover most sur- 
faces with one coat. A primer, if re- 
quired, can be either brushed, rolled or 


paint must be sprayed on. Here are three guns that could be used. 


INTERNAL-MIX SPRAYER. Best control is ob- 
tained with this type of gun used at low pres- 
sure and a large-opening nozzle. Overspray 
is a problem, making careful masking a must. 


sprayed on, and should be allowed to dry 
thoroughly before proceed 

As in any spraying, experiment at first 
by spraying on a piece of scrap card- 
board or newspaper to determine the 
best speed at which the gun should be 
moved and to be sure that you have the 
paint at the right consistency. Hold the 
nozzle six to eight inches away from 
the surface, and move your arm so that 
the gun is aly at right angles to, and 
at the same distance from, the surface. 
Varying the angle of application will 
vary the color intensity and the pattern 
of the color flecks. Since two thin coats 
are better than one heavy coat, it is 
usually best to apply a light mist coat 
first. Allow this to set awhile and then 
go over it with a heavier finishing cout. 

Most of these paints will dry to the 
touch in a little over one hour, and will 
be totally dry in three to four hours. 
However. they do not reach their maxi- 
mum toughness for four to five day 

Do not attempt to spray the paint in 
unheated garages or other cold rooms. 
Make sure the room has adequate ven- 
tilation (open a window or two), and be 
sure to spread drop cloths or other 
coverings to protect the surrounding 
walls and floor. Use masking tape and 


INSECTICIDE GUN. Try this for the smaller jobs, 
but use the continuous-flow, pump type, not 
the intermittent siphon kind. Enlarging the 
nozzle hole may improve the gun's efficiency. 


newspaper to mask off those areas that 
re not to be painted, or to separate areas 
that are to receive a different color, 
The new paint is safer to spray in 
confined arcas than conventional paint; 
it does not atomize as finely and there- 
fore creates no fine mist that is likely to 
settle on nearby walls, floors or furniture. 
But a is 
Cleaning up. This should be tackled 
immediately after the job is done. If any 
masking tape has been used, remove it 
while the paint is still wet to get a clean 
sharp edge. Spraying equipment should 
be cleaned by first spraying a cupful of 
water through the nozzle and then rins- 
ing in lacquer thinners. Spray some 
thinner through the gun to remove any 
specks of paint that may remain in the 
supply linc or nozzle, and then wipe 
dry before storing. A pipe cleaner or 
piece of fine wire can be used to clean 
out the supply line or nozzle if any par- 
ticles become lodged in the openings. 
If you are ever forced to stop in the 
middle of a job, follow the same cleaning 
to keep the gun from clogging. END 
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New for 
Your Car 


1, New Battery Needs No Water. In- 
tended for rough use, as in trucks, trac- 
tors and motorcycles, where acid spillage 
is a threat, this battery has a silicon elec- 
trolyte with the consistency of firm 
gelatin (visible in up-ended battery). 
Since the battery doesn’t need water, it 
has built-in breather valves in place of 
filler caps. Guaranteed for four years, it 
costs $34.95, in six- or 12-volt capacity 


1WO LAYERS OF 


| ovat curvature 


+ 
TWO MAIN POINTS OF CONTACT 


2. Tire Has Dual Tread. A two-faced 
passenger-car tire that presents two sur- 
faces to the road has been developed to 
give more traction, better maneuver- 
ability and longer wear. The groove 
down the middle of the tire distributes 
the weight on twin treads, each of which 
is curved on its own radius. Action is 
said to be like that of having two tires 
on one wheel, Puncture sealant is also 
twinned: two layers between three sheets 
of curved gum. The tire costs about $100. 


3. Magnetic Holders Park Your Gear. 
Metal-hugging magnets in blocks of syn- 
thetic sponge rubber (left) anchor the 
tie-down cords of this car-top carrier for 
skis or fishing rods, without clamps or 
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cups. You can remove the blocks by roll- 
ing back the sponge. At right is a ring- 
type pipe holder for keeping your briar 
handy on a post or the dash. Twin 
nets are in the base of the rubber ring. 


Now they’re making 


Parquet Floors 
from Wood Scraps 


SECRET OF THE PROCESS is 
oven. Heat strips of wood so they shrink, insert 


By F. A. Strenge 


‘OU can turn inexpensive odds and 

Y ends of wood into beautiful par- 

quet flooring. The trick? Invisibl 
wood splines that lock the scraps into 
rigid blocks. 

It’s already been done at the U.S. 
Forest Products Laboratory in Madison, 
Wis. There, researchers have developed 
flooring blocks from leftover hardwood 
strips that can be bought cheaply from 
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them into grooved floorin; 
have fine, permanently bon 


ie 


our own home 


scraps, and 
d parquet bl 


iu 
locks. 


grooves cut on the underside with a router. 


lumberyards, furniture plants and other 
woodworking shops. The flooring was 
developed especially for concrete-slab 
houses, but can also be used over wood 
subfloors. 

The idea is simple. You lay short 
cut a pair of parallel 
cross the back, and 
slip oven-dried splines of wood into the 
grooves. The dried, preshrunk splines 
start to swell at once and bind the strips 
into permanent blocks, No nails, glue or 
other fastening are needed. 

You can use any kind of tough hard- 
wood strips long as they are of the 
same thickness and vary from 1” to 2” 
in width. Good flooring woods like oak, 
maple and birch are recommended, but 
you can also work in pieces of walnut, 
cherry, tupelo, gum, ash, elm and beech. 
By intermixing woods of different colors 
and grains, you can create striking 
patterns. 

For the spline strips, soft pine is rec- 
ommended because it has large shrink- 
age and swelling. A few fruit crates 
should provide all that you'll need. 

Use dry lumber. Good flooring should 


198 rorutar science 


LONG SPLINES, heat-shrunk just before using, 
were then tapped snugly into the dovetail 
grooves. Splines were made thinner than the 
grooves so they wouldn't protrude after swelling. 


be fairly dry to keep it from shrinking 
in winter and opening up cracks. Unless 
the wood you buy is kiln-dried—and 
scrap-pile stuff isn’t likely to be—it should 
be stored to dry it out before you use it. 

Let the wood stand awhile in an un- 
heated shed, crawl space or cellar. Then 
cut it into small pieces near the size you 
want and stack them, log-cabin style 
with vent spaces in between, for six to 
12 weeks in a heated room. 

The wood for the splines is dried in 
the kitchen oven just before you need it. 
Leave it in for 12 hours at about 200°. 
Cut the splines to final shape only after 
they're dry and then be ready to use 
them immediately. 

Cutting the grooves. Clamp the floor- 
ing strips or lock them in a jig to hold 
them together while you groove them for 
the splines. A standard size for parquet 
blocks is 9” square, so cut the strips 
slightly longer than 9” before grooving, 
and then trim the completed blocks to 
exact size later. 

The Forest Products people make two 
straight grooves first with a dado cutter 
in a table saw, then use a portable router 


LOCKED TIGHT by the fast-swelling splines, a 
3° strip of flooring could be removed from the 
jig almost immediately. Long strips were then 
‘cut into separate blocks on a table saw. 


to shape them into dovetails. If a router 
isn’t available, you can cut the whole 
dovetail on a table saw. Make two angled 
cuts %” apart, sloping outward so that 
they are wider at the base than at the 
surface of the wood. Then clean out the 
wood between the cuts with a dado 
cutter, 

Cut the splines to a similar dovetail 
shar but ma the sides slightly 
straighter than the angle of the dovetail 
grooves. This way the splines will have a 
little room to expand without crushing 
their edges. They should be a snug but 
not tight fit in the grooy 

When the strips are joined, wait a 
day for the splines to start swelling, 
then trim the blocks to final shape. 
With the saw at the same setting, run 
them through in both directions to make 
sure that all the blocks are square and 
uniform. 

Laying them down. The parquet 
blocks are laid in the same way as con- 
ventional floor tiles, except that a contact 
cement is recommended in place of the 
usual black mastic. (Unless spread very 
thinly, the mastic may work up through 


OFFICE NEEDED A NEW FLOOR so the Forest 
Products engineers tried out their own. Blocks 
were brushed with contact cement and set 
like tiles. They proved handsome and sturdy. 


cracks in the wood strips and mar the 
surface. ) 
Use the rubb 


cement such as 


er-base type of contact 
sold for bonding kitch- 
en counter tops. Brush it on both the 
floor and the backs of the blocks and 
let it set as the manufacturer recom- 
mends. This cement grips instantly, so 
lay the blocks carefully—you won't be 
able to slide them around once they're 
down. Tip them in place against ad- 
joining blocks to keep them squar 

You can use the cement on either con- 
crete or plywood subfloors. On plank-type 
subfloors, it’s best to face-nail the bloc! 
in place to pull them down tight against 
the uneven boards. You can countersink 
the heads and cover them over with a 
matching-color wood filler so that they 
won't show. An occasional small hump 
in any kind of floor can be compensated 
for by chiseling out the underside of the 
block to fit over it. 

When all the blocks are down, smooth 
them with a rotary floor sander, which 
you can probably rent from your hard- 
ware store. Then finish the floor with 
arnish, shellac or floor sealer. END 
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Cam Evans, electrical expert, tells what 
you should know about 


Trouble-Shooting 
Fluorescent Lamps 


“It isn’t being lit that wears out fludrescents,” 


said Cam. “It's starting. Let "em 


unless you won't be needing them again for hours.” 


By Jack Foster 


HILL gusts of wind nipped my 
C heels as I started cleaning out my 

garage. The wintry sun had 
ducked behind a bank of bleak-looking 
clouds that promised snow. 

In the back of the garage it was so 
dark that I had to switch on the new 
fluorescent light I had put up this sum- 
mer. It flashed on, then winked out. 

With a basketful of trash in both 
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The light went out. 
is I switched the 
light off and back on again. It lit. I 
picked up the basket. 

The light went out. 

Feeling like Donald Duck in a crisis, 
I carried out the basket. When I re- 
turned the lamp was lit. Then it went out. 

Trekking next door | found Cam 
Evans working on a toy train under the 


well-behaved fluorescents in his shop. 

“Promised my nephew I'd fix this be- 
fore Christmas,” he explained. 

“Uh-huh. Cam, could you lend me a 
40-watt fluorescent? I have a bad one.” 

He nodded. “Third shelf. Take a 
starter too, in case it’s not the lamp.” 

I found both, thanked him and left. 
My garage light was still blinking. I put 
in the new lamp and starter. 

It lit at the first flip. I loaded some 
old jugs into the basket—and the light 
went off. Then it repeated. 

Finishing in semidarkness, I was tak- 
ing out the last load when a scarecrow- 
like figure bounded into the doorway 

“Mr. Foster! Come see what I got.” 

It was Bud Nolan, even more excited 
than usual, When I got to the curb, 
Cam was standing by the boy’s topless 
jalopy. It was loaded with what looked 
like junk, 

“Look at ‘em! Ten perfectly good flu- 
orescent lights. Mr. Nichols is remodel- 
ing his store on Main Street. He gave 
me alll these for cleaning out the place.” 

Cam lifted a couple. “Good deal, Bud, 
they're a little old, but useful.” 

“Yl say. That crusty Mike Willard in 
the shoe store saw me carry these out. 
He asked Mr. Nichols to sell him one, 
but Mr. Nichols said it was up to me.” 

Bud chuckled. “Old Willard didn’t 
like it, but I sold him one—for five bucks.” 

Cam said, “Take them into my shop. 
[ll show you how to check ’em. Clean 
them good—dirty fixtures can lose a lot 
more light than you'd think.” 

We helped Bud take his haul down- 
stairs. Cam cleared a bench for him. 

“Now, Jack,” said Cam. “What's 
wrong?” 

“Fluorescent lamps,” I answered. 
“They're too hard to figure out. When an 
incandescent bulb quits, you know it and 
replace it. But fluorescents blink and 
flicker or get dark spots or burn out—” 

“Whoa. You put the first one in your 
kitchen a year ago, and three or four 
more this spring. Odds are you won't 
burn one out for four years.” 

“Four—years?” 

Cam nodded. “Today's fluorescent 


Chart for diagnosing 
fluorescent-lamp ailments 


‘SYMPTOM POSSIBLE CAUSE REMEDY 
Blinking Lamp at norma! end Replace lamp 
onvand off fe 


Ends Short circuit 1m Clip out condenser 
Contioue Starter condenser | oF replace aterter 
lowi a = 
‘when lamp Replace starter 
ist 

Lamp will <= 
not start 


| Replace switch 
Check filameni 
ol 


ad on-of switch 
Broken, lament oF | 


or starts 
reluctantly 


air teas 
Starter sluggish or 
atend of ite life 


Wrong ballast or | 
open circuit In it 


Burned-out filaments 


| Low ine voltage 
| Open eireuit 
Pronounced | 
liregular 
fashing 
or ticker 


Ws aga 
2 


tar iy giv 
tess fight after 


rating 


ceo 
tem ‘rom 
lamp 


Ventitate fixture 


! Check voltage 


‘Low fine voltage 


lamps have an average life of 7,000 hours. 
If you burn ’em three hours a day, half 
of them should last seven years. I said 
four to be conservative.” 

“Huh! I nurse them—turn them off 
every time I walk out of the room.” 

“In that case,” Cam said quickly, “Ill 
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How a fluorescent lamp works 


IWS GAS THAT GLOWS in a fluorescent lamp. 
Electrons flowing through mercury vapor cause 
it to emit ultraviolet radiation. Chemicals in- 
side the glass tube (phosphors) convert the 
ultraviolet into visible light. 

The phosphor-coated tube has inside it a little 
argon or krypton gas, a drop of mercury, and a 
lament at each end. Connected through a 
starter switch and a ballast—an iron-cored wire 
coil that holds current to safe limits—the fila- 
ments glow, emitting electrons (top). As the 
starter automatically opens, the ballast gen- 
erates a high-voltage kick that makes electrons 
flash over, lighting the tube, and the filaments 
no longer glow. A manual starting switch can 
be used. These are common in desk lamps. 


cut the four years to two. The less often 
you turn them on and off, the better—it’s 
starting that wears them out.” 
“Costs juice to let them burn.” 
“You're still ahead. A 30-watt lamp 
and ballast take about 35 watts, but gives 
more light than a 100-watt bulb. It out- 
lasts so many bulbs that you save on 
replacements too.” 
Bud shuffled his feet. 
would you mind looking?” 
He showed us a fixture lying on the 
bench. One lamp was lit. The other 
blinked on and off, shimmering oddly. 
“That lamp is worn out,” said Cam. 
“See how the ends are blackened for a 
couple of inches, and glow red between 
blinks? The filaments have lost their 
coating and can’t emit enough electrons 
to establish the arc, Bud.” 
“But the fixture is okay, huh?” Bud 
sighed in relief. “How about this one?” 
The lamp he switched on did nothing. 
“Contacts may be dirty. Try twisting 
the lamp in them,” Cam suggested. 
Bud did so, but the lamp stayed dead. 
“Could be a bad filament or a broken 
lamp-holder connection,” said 
Bud removed the lamp. “Can | use 
this to check?” He picked up a test bulb 
—a socket with two wires attached. 
Cam shook his head. “That 40-watt 
fixture has an autotransformer in the 
ballast to boost voltage to 200. It would 
burn out the bulb. You could use a 220- 
volt bulb, a neon tester, or a voltmeter.” 
Bud held the prods of the neon tester 
Cam gave him to one contact in each 
holder. It showed nothing, He changed 
prods to the other clips with no result. 


“Mr, Evans, 


COMMON GLOW-SWITCH STARTERS consist of a 
smail glass bulb filled with neon or argon gas. 
With the fluorescent lamp unlit, there is enough 
voltaze across the fixed starter contact and the 
bimetallic strip to cause a glow discharge (A). 
This heats the strip, making it bend and touch 
the other contact, which closes the filament cir- 
cuits in the fluorescent lamp but shorts out the 
current that causes the starter glow (B), The 
strip therefore cools and snaps back, opening 
the contacts and making the ballast create a 
voltae surge that starts the lamp (C). With 
current flowing in the lamp, there is not enough 
voltage to cause a glow in the starter, and it 
stays open until the lamp is turned off. 


“Ballast’s burned out,” he groaned. 

“Keep checking. Remember, only one 
clip in each holder should be alive. That 
means you can check across them four 
ways, and only one should show juice.” 

Bud shifted just one prod. The neon 
bulb stayed dead. He switched the other, 
and the indicator glowed. 

“It’s the lamp after all,” he said. 

“Let's have a look,” Cam suggested 
Punching a small hole in a piece of alu- 
minum foil, he shaped the foil over a big 
incandescent bulb. As he held the fluo- 
rescent lamp over the hole, a Y-s! 
shadow appeared on the tube. The frag- 
ments of a filament dangled from its horns. 

“Let’s try a different check on this 
one,” Cam said, picking up a lamp that 
had two bent base pins. He inserted 
them with difficulty into a holder con- 
nected to a screw socket with a 60-watt 
bulb in it. A pink-violet glow appeared. 

“This lamp’s been dropped. It has 
an air leak. Better dump it, Bud.” 

“Okay, I will. Here's another I guess 
is no good. The ends keep glowing. 

“Put in this starter,” said Cam. 

He gave Bud a starter shell with two 
wires and a snap switch. As Bud inserted 
it, the lamp lit, the ends glowing yellow. 

“Flip the switch,” Cam ordered. 

As Bud did so, the end glow winked 
out, while the lamp remained lit. 

“Starter was defective,” Cam _ said. 
“Now let's see about your trouble, Jack.” 

We walked to my garage. As I turned 
on the lamp it flickered just as before. 
“It worked fine when I put it up this 
I,” I said. “Now look at it 
it’s the weather,” said Cam soberly. 


WITH THEIR COATS OFF, two popular types of 
starters—the glow switch (near right) described 
on opposite page, and the manual reset (far 
right) —look like this. The small condenser is 
chiefly to reduce radio interference. If it 

it may be snipped off to make the starter service- 
able again, Manual reset has a heater coil be- 
sides. If lamp does not light after several flash- 
ings, coil develops enough heat to trip bimetallic 
contact, opening circuit. When lamp is replaced, 
starter ‘must be reset by pressing a butt 
Thermalswitch starters (not shown) 

heater that warms up a bimetallic strip. until 
opens, starting lamp. Heater stays warm, 
awing a tiny current, while the lamp is lit. 


Lamp spots and what they mean 
270 SINCHES —o} 


aped fans 


LAMP DARKENING may be a symptom of circuit 
trouble; If normal end blackening, (A) a 
too early, the starter may ballast 
the wrong rating, line vol age acictte carte 
lamp loose in its ‘clips. Similar faults may lead 
rk spots (B); but if there is no circuit 
fault, spots may disappear in time. Gray-brown 
rings or bands (C) can be ignored as a small 
appearance defect. Streaks of condensed mer 
D), usually along the bottom, may be 
Gal Soul GaN cnrchd een touching the 
lass: These streaks are harmless (turing the 
mp 180 degrees may help eliminate them). 


I glared at him. “Joke, huh?” 

“No joke, Jack. Fluorescents are hard 
to start when they get chilled. Line volt- 
age may be a bit low out here, too.” 

“The tube you gave me lit at first.” 

“Sure. It was still warm from being in 
my basement Cam snapped out the 
“Is this the one from my place?” 
“Yeah, You said to take 
“Wh-huh. But you took a 20-watter. It 
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Two ways to check condition of fluorescent-lamp filaments 


YOU CAN SEE if the filament is intact with this 
simple setup. Cover any 100-watt bulb with 
aluminum foil in which a good-sized pinhole 
has been punched. Turn on the bulb and hold 
suspect fluorescent lamp before the pinhole. 
Shadow of filament and its supports will be 
thrown on the inner surface of the tube as 
shown above. Do not confuse solid supports 
with the coiled filament between them, 


MOUNT A LAMP HOLDER and a screw socket in 
series like this, Insert 25-watt bulb for testing 
4 to L3-watt fiuorescents, a 60-watt for 14 to 
40 watters, a 200-watt for 90 and_ 100-watt 
lamps. Shield bulb to see glow at end of lamy 
it should fluoresce, ind filament is emi 
ting electrons. Red glow means that the fi 
ment coating is exhausted (also shown by end 
darkening) or that the lamp has an air leak. 


would keep a 40-watt lamp like this 

blinking even if it weren't cold.” 
“Heck, I thought all starters were alike. 

I better put a bulb socket here.” 
“You needn't. Try a thermal starter, 


and rig something to keep drafts off the 
lamp. If that doesn’t help, you can get 
a low-temperature lamp in this 40-watt 


size. Worth it, Fluorescents 
ideal to work by 

“Then I need ‘em—or bifocals,” I said. 
‘When I turned on my lathe last night 
for the first time since spring, it seemed 
to be running backwards at times.” 

What Cam meant to answer was for- 
gotten as a car screeched to a stop out- 
side. A small, red-faced man carrying a 
two-lamp fluorescent fixture stomped 
angrily into Cam's shop. 

“No young smart aleck is going to take 
me,” Mike Willard roared as we followed. 


TO MAKE A TEST STARTER, open an old one, too. 

jolder and discard inner parts, and solder 
lamp-cord leads to base terminals. Run cord 
out through hole punched in shell, and reassem- 
ble. Attach snap switch to other end of cord. 


are 


‘SPE CUE 


age 230) 
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NEXT MONTH: 
For the home electrician: New 


CIRCULAR LAMPS have a single four-pin plug. 
Always push the pins into their socket first 
then lower the lamp into the spring clip as 
above. In this fixture, the ballast is mounted 
on soft asbestos spacers to minimize hum. 
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switches and outlets modernize home 
wiring. Read how to install them with 
just one tool—a screwdriver. 

eee 


It’s Worth Remembering: 


Ready-Made Units Make 
Built-in an Easier Job 


UILDING drawers may be an easy 

job for a skilled woodworker, but 
I'm not a skilled woodworker.. For this 
built-in, in a wall recess in my home, I 
avoided the issue by buying three un- 
painted cabinets of the same height— 
two with drawers, one with sliding doors. 
A wood filler strip took care of a slight 
gap at each end of the line of cabinets. 


Filler strips also were placed at the rear, 
level with the tops of the cabinets, 
bring the fronts flush with the wall line. 

For a continuous top surface I puttied 
the joints and sanded them smooth. 
Molding hides the front 
shelves and uprights abo 
ber. The shelves rest on cleats.—Howard 
G. McEntee, Ridgewood, N.J. 
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New Shop Ideas 


Dual Chucks Center Small Work. When 
a big lathe is fitted only with a four-jaw 
independent chuck, or its own large 
three-jaw will not close far enough for 
small work, it can be set up as above. 
Mount a small universal chuck in the 
four-jaw, with its key socket between 
two jaws. Insert a piece of round stock 
in the little chuck and set a dial indi- 
cator on it. Then adjust the jaws of the 
independent chuck so that the stock runs 
true.—H. J. Gerber, Stillwater, Okla. 


HAVE You 
TRIED THIS? 


Slicing Foam Rubber. Difficult to cut 
neatly with knife or shears, foam rubber 
can be sliced evenly to any thickness on 
a trimming board as shown above. 
Squeeze the rubber down with a ruler as 
you lower the knife to cut. 
es 
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Aligning Cemented Sheets. In using 
contact cement, you must be careful to 
keep the coated surfaces from touching 
until exactly aligned. Directions usually 
\dvise inserting paper between, but 
sliding this out may move the sheet. 
Strips of wood about ” square serve 
the purpose better. Place them close 
enough to prevent sagging. With the 
sheet in position, pull out one strip of 
wood at a time as you press it down.— 
Warner G. Tilsher, San Gabriel, Calif. 


Beltless Drive Saves Room. Lack of 
space sometimes makes it impossible to 
mount a motor behind a power tool in 
the usual way. But tools that may be run 
at the speed of the motor, such as polish- 
ing heads, can be direct-coupled as 
shown below. Block up the tool or the 
motor if necessary to align the two shafts, 
and join them with a flexible coupling. — 
Herbert Y. Moon, Orient, N. Y 


Carving the Easy Way. Trays, steak plat- 
ters, box lids and trim with routed orna 
mentation can be turned out on the drill 
press, By using a pattern to gi the 
work, you can ma any number of 
pieces, all exactly alike 

Place a blank insert in the drill-press 
table if it is the type shown, or screw a 
false top of %” plywood to the table. 
Chuck a drill the size of the router bit to 
make a hole in the insert (in a wooden 
top, use the router bit itself), Drive a 
tight-fitting steel pin or hardwood dowel 
into the hole until only 3/16” protrudes, 

Mark the pattern design on 4” plywood 
or hardboard. Cut out the recess areas 
and smooth all edges. You can trace this 
cutout design on top of the stock as a 
help in guiding, but this is not necessary 
after you've done a few pieces. Fasten 
the pattern to the underside of the stock 
with brads or short screws. 

Holding the work firmly down on the 
table, with a pattern recess area over the 
pin, move as the pin permits. Raise the 
spindle to move to the next area. When 
all parts are recessed, remove the pattern 
and attach it to the next piece of stock.— 
Darrell Huff, Sonoma, Calif. 


DRILL A HOLE for the guide pin with table 
locked, so that pin is centered below spindle. 


TACKED TO BOTTOM of stock, pattern 
over pin that guides the work as it 


placed 
routed. 


Skidproofing a Level. Held with one 
hand against a smooth wall surface, a 
level will tend to slip out of position as 
you try to mark along it. To help it stay 
put, fold a piece of sandpaper with the 
grit out. Place this between the level and 
the surface as shown at left. 
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WHERE SPRINGS meet seat, 

retie any free loops of 
twine. Leave opposite (bot- 
tom) ends of springs loose. 


SPECIAL STRETCHER pulls 

new webbing taut. It con- 
sists of note wood block. 
A nail rests in the notch. 


3 NAIL WEBBING. to frame, 

mush springs aside, stretch 
and nail to other side, break 
off. Align with spring centers. 
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New Seat Webbing 
Makes Repairs Easier 


T'S the breakdown of webbing, not coil springs, 

that causes most sagging seats in upholstered 

furniture. A new steel webbing tape® available 
in kit form now makes such repairs easier. 

The tape has built-in loops that lock spring 
ends in position and thus eliminate bottom twine- 
tying. Each kit includes a stretcher tool and 
special hardened nails for driving through the 
metal to fasten the tape to the frame. 

To reweb a chair, remove the muslin dust cover 
and cut away the jute webbing. Pry out as many 
s possible, sink those that won't come free. 
ing steps are shown in the photos. 


oducts, Incw, 901K. 135th St, New York, N.Y 
ise hit, $4.59 jor the sofa ste, 


4 PRESS THE SPRINGS BACK under the tape after the tape 
has been crisscrossed on the frame. Twist each spring 
as above to lock its free end in a webbing loop. Replace 
the dust cover and the seat is ready for use agai 


=" You Should Try 
Chassis Punches 


By Kenneth Murray 
Re workers have squirreled away 


a set of tools that the rest of us 
could use in scores of everyday 
jobs. They call them chassis punches. 
What are they? Chassis punches are 
pocket-size punch presses. A couple of 
twists of a wrench and one of these tools 
will drive a hole through mild sheet 
steel as easily as a cookie cutter shears 
through dough. Radio workers use them 
to cut openings in chassis metal for tube 
sockets, filter condensers, transformers, 
meters and other components. 

Each punch cuts a hole of a particular 
size and shape. Round ones range from 
4” to 3k”; square ones from %” to 1". 

Cork, fiber, asbestos, brass, copper, 
lead, thin laminates—you name the ma- 
terial and it’s a quick bite for the chassis 


POCKET-SIZE BUT TOUGH, chassis punches like these 
make light work of driving clean-edged holes through 
flat stock. They come in a wide range of sizes. 


DRIVE SCREW 


a | 


, Bad 
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Don’t Cut It: Punch It 


punch. Among the few exceptions are 
some plastics, the kind that make a brit- 
tle sound when you snap them with a 
finger. Even with heat applied to both 
the material and the punch—usually an 
effective treatment—a dense, hard plas- 
tic may shatter under cutting pressure. 
When in doubt, always make a test 
punch in a piece of scrap to find out how 
the material will react. 

How do you use them? Drill a pilot 
hole, the same diameter as the punch’s 
drive screw, through the stock. Place the 
punch on one side and the mating die on 
the other, Slip the drive screw through 
the hole in the die and on through the 
pilot hole. Thread the screw into the 
punch or, if your make of punch has a 
drive nut, slip the punch over the drive 
screw and then thread on the drive 
Either way, a few turns of a wrench on 
the screw will draw the punch smoothly 
through the stock. 

Where do you buy them? You'll find 
a selection of these punches in any radio- 
supply store or mail-order catalogue. 
They cost around $15 a set. 

Where can you use them? For just 
about any hole-making job that you en- ‘take th 
counter in sheet metal, pla: nd other — punch throug! ‘nnd Rete 'the'd 
flat stock. For instance, they'll drive pre- 


ision-size holes through tileboard or CUTTING HOLES IN GASKET: inch. If you 
g aa use soft leather or rubber, wet the material 

plastic panels for electric and plumbing _ iberally with wood alcohol just before p 

fixtures, They're made to order for punch- _ ing. But cut cork, fiber or asbestos dry. 


ing out ornamental grilles, cardboard 
stencils or lettering guides. Want to fab- 
ricate some “structural steel” members 
for a toy or model? There's nothing sim- 
pler. Make a series of punches, round or 
square, in a strip of heavy-gauge alumi- 
num. Use oil to ease the cutting. 

Size and shape don’t limit chassis- 
punch usefulness. By using a square 
punch repetitively, you can cut out large 
square or rectangular holes piecemeal. 
Likewise, round punches solve the prob- 
lem when openings with curved edges 
are required. 


screw. Tur 
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HOUSE NUMBERS are easy to make, 

ps for the outside cuts, 
punches for the tricky i 
tern aluminum makes nun 


using tin 
nd or square 
ide cuts. Waflle-pat- 


bers highly reflective. 


BRACKETS for pliers, files and other small tools 
can be turned out neatly and speedily. After 
punching the holes, bend the metal strips to 
grip shelving or a workbench backboard. 


SPOTTING FLECTRIC-OUTLET HOLES in stainless 
steel or plastic tile is a round-punch job. Always 
apply light machine oil to the screw and cutting 
edges to ease job when punching metal. 


HANDY JIG for b 
by punching h 
a bolt and wi 
Punches will go t 


zing bandsaw bla 
ina strap hing 
it to apply ch 


rough 3/32” 


mp pressure, 
mild steel, 


CUSTOMIZED METAL TRIM and moldings for sinks, 
tables and counters can be “nibbled” into shape 
with either round or sq punches, Holes 
cut in strips can also dress them up. 


INSIDE-OUTSIDE CALIPER is made from heavy 

e brass ring, cut with two punches, Halve 
round ends with a file, A short bolt and 
nut form the hinge. (Please turn page) 


These Kinks Make Chassis Punches Versatile 


* SAVES TIME, when WHEN SHARPENING PUNCHES, 
limit 

punch and di 
tion 

holt sho 


when grins 


FOR THICK-PLASTIC PUNCHING, 
apply heat to both t 
and the punch, Just as 
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UNH 


EMBOSSING or plate-sinking sheet metal is si 
ple. Place the die below the work, and a washer 
the size of the area to be depressed above the 
stock. Use a larger w stop. 


TO ENLARGE A HOLE with a punch, insert a 
snug-itting washer, or the waste stock removed 
when ing the original hole, Slip the drive 
serew through the bole in the washer and th 
new cut will be accurately centered. You can 
use this trick to cut washers, too. 


‘MULTIPLE PUNCHING SETUP for thin 
the punch ina drill press and center the die 
below it. Moderate pressure on the feed handle 
forces the punch through thin sheet metal. exp 
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How to Choose 
lip the Right Pickup 


Getting music off a record takes a tiny electri 


generator 


built with watchmaker’s care. Here’s what’s in a good one. 


By Hubert Luckett 
and Martin Mann 


UST about the most precise piece of 
machinery you can buy in a store 
is, of all things, a phonograph 
record. For just a couple of bucks 

you get millionth-of-an-inch accuracy, 
gift-wrapped, The pickup cartridge that 
converts this microscopic statue of music 
into pulsing sound has to be as good. 

We examined—and played—13 hi-fi 
pickups. Their prices go up from about 
$5 to $90, and performance goes up, too, 
but not ne me way. 


k engraved with a V- 
wiggling spiral scratch 
that is typic: 0025 inch wide, with a 
tolerance of plus .0005 inch and minus 
zero. How much the groove swings side- 
for a given tone determines loud- 


shaped groove, 


yune range must en- 
everything from dead silence to 
the Philharmonic on a flat-out fortissimo 
—with unwanted movement held below 
000006 inch. 

The reproducing needle— 
follow each microscopic os 
fully without wearing down the plastic. 
It must wave back and forth 15,000 times 


ate electricity (which the loudspeaker 
converts into sound), For loud notes— 
wide swings of the stylus—the voltage 
must be greater than for soft notes. But 
the voltage must be the same for high 
pitches—rapid swings—as for low pitches. 

How to tell a good one. Pickup en- 
gineers aim for the same general goals. 
The goals are unattainable and every 
design Any engineer 
will make your head spin faster than 33% 
rpm. as he explains why his compro- 
mise is best. 

Knowing what's involved will help you 
ea choice yourself. The chart on 
P 216-17 lists specifications, fur- 
nished by the manufacturers, for the 13 
hi-fi pickups that PS examined and a 
few that we didn’t. 

Frequency response. The “kilocycle 
engineer caustically calls 
pickup solely by the range 
of tones—lowest to highest—that it can 
handle. What's jus important is how 
the range is reprodu 

Two clues to the quality of the high 
and low tones you'll get from a pickup 
are its dynamic mass and lateral compli- 
ance. This is hi-fi jargon for the inertia 
and flexibility of the stylus assembly. 

Dynamic mass. You want the stylus 
and the parts that move with it to have 
little inertia. Imagine trying to shake a 
brick back and forth very quickly. Not 


ma 


Second of a series on shopping for hi-fi components. Next month: Tone arms. 


PROFESSIONAL 


‘AUDAX 


easy. But you can shake a table-tennis 
ball quite fast. The stylus assembly 
should be like the table-tennis ball, with 
a dynamic mass low enough to make the 
rapid changes in direction that high-fre- 
quency notes call for. Otherwise those 
tones blur, sound “dirty.” 

Compliance. For low-pitched tones, 
and high amplitudes, it is ease of bend- 


ing sideways that counts. A compliant 
pickup lets the stylus follow wide swings iz 
of the record groove. 
Compliance in the vertical direction 4 
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SONOTONE fusctRo.voice 


— 5) % 
sf , 
ws if he! on 


FAIRCHILD est CONCERT 


‘STATIC 


is also necessary, to allow the stylus to 
ease over an uneven record surface and 
to ride up in a pinched record groove. 

What you don’t want. As the stylus 
bears against the record grooves, it wears 
them, too. To protect your investment 
in music, its touch should be as light as 
possible. Low dynamic mass and high 
lateral compliance benefit here. 

A stylus that is easy to move at all 
frequencies won't beat up the grooves. 
Also, it doesn’t need to be pushed down 
so hard to hold it solidly against the 
groove walls—engineers say it needs little 
vertical tracking force. This is simply the 
weight that the pickup puts on the 
record. With a good pickup in a good 
tone arm, the force is six grams (% ounce) 
or less, Slightly more force is needed if 


the pickup is used with an automatic 
record changer. 

Resonance. This is one of the things 
that you especially don’t want in a pick- 
up: sympathetic vibration of the stylus. 
It happens because the pickup, tone arm 
and plastic record are a combination of 
weights with springy materials. And a 
spring-held weight will oscillate violently 
if vou shake it at just the proper rate. 

Low-pitched music on the record 
shakes the stylus at a slow rate. The 
stylus support acts like a spring and the 
tone arm serves as a weight. At a par- 
ticular low pitch, the arm and stylus 
together shimmy the way front wheels of 
some cars do at a particular speed. The 
sound comes out loud and awful, and 
the vibration hammers at the record 


‘STYLUS* 
PICKUP si 
SPECS | F i 
28 g ee 
5g 32 ef 
MANUFACTURER MODEL & PRICE we | 3/5/52 #5 3e 
‘RPK-052A_ 
GENERAL ELECTRIC. wee ‘Reluctance, moving iron ) S| yes 30-15,000 + 36d 27 
Soloist $78.95 Tove co | D]—| no | 1816 00 =i, 
execrrosomic ta, | Concert's35.95 moving colt | B|— ¥ 
Frotessionai $49.95 | moving coit_| B|—| se _| 190/000 0:s5e 
Fen-Tone 8&0 
anc & curso SEoA%a.s2e20 | moving iron | 0| S| yes | 20-16,000 +20 
biel : FoeTese £80 moving iron | D|—| yes | 20-16,000 +240 
FIERERING Flurvaive $49.50 —| moving ron [5 [ $ [ves | —70°90,000 = 7a B 
FAIRCHILD Mieragiust 225 moving colt | 0] | no | 20-20,000 +26 36 
Radar = 
‘AUDAK i oa7.70 moving ron | 0|S|yes | 15-14,000=2.5b 2 
BRiTisH iwousTRIEs | SS3Kox"™"= ‘moving coil | 0|—| no "40-20,000 =1ab 56 
AUDIOGERSH Miratwin $25.00 ——| moving on [0 S| yes | 018.500 =20b 35 
WEATHERS INDUSTRIES | Weathers FM Pickup | Fm modulator | 0|/—| yes |  20-20,000 10> $09 
Tear $5.90 ery S] elves | waza 300 
RONETTE. ‘2B4PX $7.00 stal sis 30-15,000 300 
ACOUSTICAL Sav oN $450 etal S| 8/5 | 3o-tr'000 500 
55-1 $3.50 ceramic sys 30-10,000 =3ab 80 
astaric 312.18 $9.00 crvtal s|5| Yer | S0:t0s000 2p ney 
SHURE BROS. asic Lovers ceramic | 0] 8] yes] —20-10,000 300 os 
340 
ELecTROoICE Uiteinear ceramic — | | S| yes | 20-15,000 2.540 500 
SONOTONE 3183250 cerame | 0S [yes | 205,000 S506 30 
yond stylus—S, sapphire <Cannot be used with a record changer 
state that vertical ‘Price covers cartridge and tone arm, 
Si'fures in tis which must be used together 


eolumn are 


‘imate 
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grooves. At pitches somewhat below 
resonance, the stylus and tone arm move 
as a unit; there is no motion of the stylus 
relative to the pickup—and no sound. So 
the pickup cannot reproduce pitches 
much below low-frequency resonance. 

High-pitched notes shake the stylus 
rapidly. Now the stylus itself acts like a 
weight and the plastic record material 
gives enough to be a spring. You get a 
high-frequency resonance. 

Short of repealing the laws of physics, 
there’s no way of eliminating these reso- 
nances entirely. They can be made less 
objectionable, however. There are three 
common fixes: (1) Make the stylus so 
compliant that its low-frequency reso- 
nance occurs at a pitch too low to be on 
a record—below the audible range, (2) 


MUSIC ON A RECORD is a swinging groove that 
pickup stylus must follow exactly. Spacing of 
swings determines pitch. Width of swings—at 
a given pitch—determines the loudness. 


VERTICAL TRACKING FORCE 


(grams) 


£ |é,| € a : 
© 1] 2, |g8/83 |2 
ai [ez] Ef lez] Ge 28 


al 


6,200 


Ton-ritical 
non-critical 
on-eritical 


This information does not apply to these 
cartridges 


.s.Not specified by the manufacturer 


Four ways to generate electricity with a swinging stylus 


- PIEZOELECTRIC 


FLEXING SOME CRYSTALS makes them generate 
electricity. Their high output voltage needs 
no preamplification. Many piezoelectric pick- 
ups now use synth stals of barium ti- 
tanate ceramic, which are less affected by tem- 
perature and humidity than natural crystals. 


' 
Nips 
MINIATURE ELECTRIC GENERATOR, identical in 
principle to big power-plant generators, forms 
moving-coll piekup.. The stylus moves’ a tiny 
coil of wire so that it cuts across the magnetic 
field produced by a permanent mi 
induces a current in the moving coi 


is 


make the dynamic mass of the stylus so 
small that its high-frequency resonance 
occurs at a pitch too high to be on a 
record, (3) restrain the stylus with 
viscous damping material. 

This last fix must be used sparingly. 
Damping makes the stylus stiffer at high 
frequencies; then it can’t follow the 
commands of the record groove so easily. 

Vertical response is something else 
you don’t want in a pickup. The music is 
recorded as lateral oscillations of the 
groove only. Any vertical motion of the 
stylus is caused by record imperfections, 
slight variations in groove width, or turn- 
table rumble. The pickup should ignore 
such movement: 

How it fits. The pickup has to work 
with the rest of a hi-fi rig. So which one 


218 rorutar science 


1 
Niet FM OSCILLATOR 


‘THIS ONE IS LIKE TINY FM RADIO STATION. Car- 
tridge acts like condenser, with stylus attached 
to one movable plate. Vibration of stylus vari 
capacitance, modulating an FM oscill 
Only FM pickup is the Weathers, expensive 
and delicate, but a very fine performer. 


IRON TYPE uses 
moving-coil, Here the coil is stationary an 
the magnetic field changes. As the stylus 
moves an iron rod closer to the pole “pieces, 
the field across the coil chang is in 
duces a current in the stationary coil 


you choose must depend on what you 
or are willing to add. All magnetic 
need an equalized preamplifier, 
Some of the finest cannot be used at 
all with an automatic record changer. 
Moving-coil pickups increase their out- 
put toward the high frequencies. This 
may help if your speaker or record is 
weak on the highs. But with a super-effi- 
cient tweeter, you may hear disappoint- 
ingly shrill tones. The high-frequency 
rise is most pronounced in the ESL car- 
tridges, which usually require a correc- 
tion from a versatile preamplifier or a 
special network. 
How much? In the budget depart- 
ment, the new ceramic pickups are worth 
a close listen. These save you real money 
wed on 


(Cont 0 240) 


What you should know about 


Using the 


ece 


New: 


Man-Made: Boards 


By Paul Corey 


HIPS off the old block are now be- 
ie ing pressed into man-made boards 

that have it all over the parent 
wood for many woodworking and home- 
repair jobs. 
Unlike lumber, these highly useful new 
‘hipboards” and “particle boards” won't 
p or check. Like plywood, they come 
in big, thick panel sizes, and the cost is 
only slightly higher than that of top- 
grade plywood. But unlike plywood, they 
have no telltale, uneven-textured edges 
or hard-to-hide face ripples. 

They're smooth. The new boards are 
as smooth-textured as hardboard, which 
they most resemble. But hardboard, use- 
ful as it is, has the disadvantage of struc- 
tural weakness. It’s brittle and usually 
must be framed or braced. Chipboards 
and particle boards have the beef to go 


BECAUSE PARTICLE-BOARD TEXTURE is uniformly 
dense, sanded edges take clear ies or paint 
as well as the panel faces. This shelved cabinet 
was made of decorative Novoply. 
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it alone. You can saw them, plane them, 
mill them and sand them just as you 
would ordinary lumber. They grip nails 
and wood screws firmly. On fussy jobs 
you can join them edgewise with dowel- 
and-glue joints. There's no troublesome 
grain-matching problem. 

What makes these boards so much 
stronger than hardboard, the original 
man-made board, is a new approach to 
the manufacturing proce: 

How they’re made. Hardboard is 
made by cooking wood under high pres- 
sure, When the pressure is suddenly re- 
leased, the wood “explodes” into fiber 
These fibers are then compressed into 
sheets, and the natural resins in the pulp 
act as a bonding agent. But the real 
strength of hardboard depends upon the 
crisscrossed fiber structure. 

In the new boards, wood particles, 
flakes and chips take the place of fibers. 
Alone these particles would provide little 
matted strength. The beef comes from a 
tough binder of water-resistant synthetic 
resin with which the particles are coated 
before they are compressed. Far stronger 
than natural resins, this binder more than 
kes up for the absence of a fibrous 
wood structure, 

Some chipboards and particle boards 
are rolled to full thickness from a single 
mix. In other boards, two or more thin 
sheets are laminated to produce a heavy 


TWO SCRAPS OF PARTICLE BOARD become one 
usable panel when you glue and cleat them 
together like this. There's no grain to worry 
about matching, or fear of splitting the edges. 
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panel. Either way, the result is a highly 
stable construction material that is ideal 
for thin sliding and swinging doors, for 
distinctively textured furniture, and as a 
base for plastic laminates and veneer: 

What to ask for. Until recently, com- 
mercial furniture and cabinetmakers have 
had a corner on chipboard and particle- 
board production. But with supply catch- 
ing up with demand, more and more of 
these boards are showing up in local lum- 
beryards. Among the brands now avail- 
able or soon to be stocked are: 

Novoply. This is the oldest trade name 
in the particle-board field, It’s a lamin- 
ated board with thin surface sheets made 
either from pine and fir flakes, or from 
redwood flakes—you have your choice. 
Medium-size chips are used for the thick- 
er core of the panel. All surfaces are 
sanded smooth, ready for paint or clear 
finishing. Novoply comes in %” and %” 
thicknesses, and in panel sizes up to 
4 by 8”. 

Wabash Wood Particle Board. Made 
from ponderosa pine chips, this unlami- 
nated board can be bought in thicknesses 
ranging from \” to X”. Panels come either 
veneered on both faces with birch, or 
unveneered for a finish of your own 
choice. The largest size is 5’ 6” by 6’. 

4-Square Particle Board. An unlami- 
nated-board made from Douglas fir par- 
ticles that come sanded but not veneered. 


UNFRAMED CABINET DOORS WON'T WARP if you 
make them of particle boards like the Wabash 
panels shown here. Rabbeting for a tight seal 
is easy; there's not a chance of splintering. 


DOWEL JOINTS IN MAN-MADE BOARD are as 
strong as similar joints in lumber. After the glue 
has set under clamp pressure you can hand- or 


are from ¥” to 1”, and the 
panel size is 4’ by 8”. 

Panelply. Not a true particle board, 
but an even denser board made by lami- 
nating either two or three beefed-up 
sheets of hardboard, Both faces are 
smooth, hard and can be painted. Panel- 
ply comes in 4’ by 8’ sheets, and in 
and %” thicknesses. 

They're easy to work, You can use 
ordinary hand- and power-driven wood- 
working tools to handle these boards. For 
clean results, the tools should be kept 
sharp. When sawing, a blade without 
much set is best. Carbide-tipped tools 
will pay off on production work. 

For nailing, choose the same size nails 
you would for comparable thicknesses 
of lumber or plywood. You can drive 
nails close to the edges without fear of 
splitting the stock. You can also counter- 
sink finishing nails. 

If you use screws, sheet-metal screws 
are somewhat better than regular wood 
screws. In either case, small pilot holes 
make driving easier. 

For corner butt joints, always use nails 
and glue—not screws. This points up one 
of the few disadvantages of the new 
boards. Edges are almost certain to split 
if you try to drive in screws. 


power-sand the surfaces. Apply a coat of paint 
and you won't know that the joint is there. 
The boards shown above are %" Panelply. 


How to finish them. The surface tex- 
tures of these grainless boards, particu- 
larly those of the particle boards, are 
so decorative that you may want to use 
a clear finish for an unusual and striking 
effect. You can do this with clear lacquer, 
varnish, or wax. 

Unveneered particle boards will also 
take a first-rate paint job, after sanding. 
If you use Novoply or a laminated hard- 
board, the surfaces are so clear and 
smooth that not the slightest imperfec- 
tion “mirrors” through. 

Before painting, make sure that the 
boards are clean and free from dus 
Apply a prime cout and sand it lightly 
before following up with the finish coat. 
If you paint a panel that is to be used 
without framing, be sure to give both 
sides the same number of coats. This 
will prevent unequal drawing action 
which might bow the panel. 

Use contact-bond cement when apply- 
ing plastic laminations or veneers. The 
smooth undersurface will produce a slick 
and thoroughly professional job. END 


formation on particle boerds and double- end 
5s 


1 further 
slecply hardboards address: United States Plywood Corp. 
Ws fath St, New York Cus (Novoply); Wabash Sereen Door 
Cou 310 8. Michigan Ave.. Chicago (Wabash Particle Board) ; 
Wejerkaenser Timber Cox, Tacoma Bldg., Tacame, Wash. 
(iSquare Particle Board); and Masonite Corp, 111 W. Wash: 
Ington St, Chicago, Mlinois (Panelply 


Novenser 1956 221 


. 
Hy 
é 
§ 
& 
= 
2s 
bbe 
a6 
mer 
gz 
« 
pe 
aa 


Wordless / 
Workshop 


222 porutak science 


New Tools 


1. Drill Set Includes Bench Plans. Along 
with standard attachments, this ¥” drill 
comes with plans for a fold-away work- 
bench, The drill set includes a steel 
carrying case, seven bits, sander and 5” 
circular saw. With them, you can build 
the bench and cabinet shown at right. 
The bench top is made of spaced boards 
to allow sawing on the table area. 


2. Sander Uses Paper in Rolls. This 
sander for models and other small work 
holds a roll of 1”-wide sandpaper which 
you pull out as needed, tearing off the 
used length. Three refill rolls come in 
the kit. Turning the sander upside down 
gives you the use of a small scraper. 
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3. Level Has Viewing Aids. The vials in 
this new magnesium level snap in or out 
for easy replacement. Shatterproof mag- 
nifying lenses, built into the vial mounts, 
enlarge the bubbles for end-to-end visi- 
bility, and there is less interference 
from background shadow or reflection. 


4. Steel Rule Locks Reading. When us- 
ing this steel rule, you can push a button 
to lock its measurement in place. Push 
the button back, and the tape is auto- 
matically wound into the case, The un- 
derside of the rule gives direct inside 
readings that allow for the length of the 
case. Built-in scribers mark the work. 


Step out 


with the 


New Kodak Signet 40 Camera 


It’s the color-slide camera specially designed to get the most 
out of today’s fast Kodak Films and the new midget flashbulbs! 


You'll step out with confidence with a 
smart new Kodak Signet 40 Camera. It has 
the picture-taking range and smooth handling 
ease that lets you “get” color slides that 
others miss! 

Ask your dealer about the Signet 40's 
superb £/3.5 Ektanon Lens and Synchro 400 


Dual reflectors for M-2 
or #5 and #25 bulbs 


Fast, handy, positive 
finger-tip controls 


Price includes Federal Tax and is subject to change without notice 


EASTMAN KODAK COMPANY... Rochester 4, N.Y. 


Shutter, 1/5 to 1/400 second. Have a look at 
its exclusive dual-reflector flash system. Dis- 
cover for yourself how fast you can sight, 
focus, shoot, and advance the films—with 
all controls at your finger tips. 

The Kodak Signet 40 Camera, complete 
with flasholder and dual reflectors, is only $65. 


Rapid thumb-lever 


film advance and viewfinder 


Combined rangefinder 
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Brush Is Hooked on Paint Can 
A T-suaren piece of 
metal, snipped from a 
tin can and bent as 
shown, lets you hang a 
paintbrush in a can of 
paint or turpentine. 
Soldered to the brush 
ferrule, the upper hook 
fits in the rim groove 
and the legs rest on the 
inner lip to hold the 
bristles away from the 
side of the can—A, 
Zanelli, Tampa. 


I niccep up a utility outlet on the 
floor of my hanging tool cabinet, and 
now I never worry about the tools rust- 
ing. Using plug-in sockets, I burn two 
‘74-watt bulbs in the cabinet constantly 
during cool months and 25-watt bulbs in 
mid weather. While I was doing 
g, I installed a second outlet 
(photo below) for current for power 
tools.—R. T. Luukinen, Washington, Ill. 


bunch by touch. 
inctive, These 


ake the top dis 
s r ried by bending up 
the rim, filing off a side, soldering a bolt 
in a hole, dropping solder on the face, 
boring extra holes (or slotting an edge) 
and filing V notches in the rim. 


ee “per _ 
- 


€ 


Magnet Picks Up Blade 


——_ Ir youn safety razor has a 


hollow handle, you can elim- 


>>>Save old wallpaper cleaner and keep inate the danger of cut fingers 
it handy in an airtight container. A wad when picking up a dropped 
pressed lightly over file teeth or rolled blade. Just wedge a cylindri- 


over typewriter keys will pick up filings cal or bar magnet into the 
or dirt efficiently and with no mess.— opening at the end.—A. F. 
Mrs. P. E, Fitzpatrick, Gary, Ind. Hunt, Lake Charles, La. 
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TRAINING IN THE 
U.S. AIR FORCE CAN 
PAY YOU BIG DIVIDENDS 


As a man with mechanical ability, you have the opportunity to ad 
the U.S. Air Fe ‘an Airman you will train in the latest tec 

i n, photography, or any one of over 40 career fields—and you 
earn while you learn! You'll see new places, too, make new friends, and work with men 
who share your interests. For now and for your future, find out about the dividends the 
U.S. Air Force can offer you. Mail the coupon now, or see your local Air Force Recruiter. 


PASTE COUPON ON POSTCARD and mail to 
Airman Recruiting Information Branch 
Box 2202, Wright-Patterson AFB, Ohio 


Please send more information on my opportunities 
for enlisting in the U.S. Air Force. I am between 
the ages of 17-34 and reside in U.S.A. or possessions, 


Go places 

faster on the 
All-Volunteer Team 
—the U.S. 

AIR FORCE 


es 
Se, es 
City___________Zone____State____ 
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Bottle Opener Serves as Spanner 

Ir you want to tighten (or loosen) a 
nut or lug and haven't got a spanner 
wrench handy for the job, an ordinary 
pry-up bottle opener may do the trick. 
—Frank Shore, New York City. 


DO IT THE EASY WAY 


> 


SSievoat theme bprwcap- 
ping it around a large juice can. 


when you store i 


USE A PLAYING CARD as a marking tem- 
plate when installing a standard electric 
outlet box in a wall. Make saw cuts just 
within the pencil lines for a nice fit. 
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TO CaP’ 
Car. 
oes, 


asy removal of screw 

s and similar contain- 
ers can be made from a piece of ¥” pipe 
and a 2”-by-4” piece of 3/16” steel. File 
one end of the steel to fit against the lugs 
in the cap. Weld the other end to the 


pipe—R. V. Thompson, Clinton, Iowa. 


WRAP THE SCREWS in a cellophane ciga- 
rette package when you take down a screen 
door this fall. Tape the package to door. 


1S THERE A JUMBLE of nuts, bolts, tacks, 
and the like in your storage workbench? 
Sort them out into a plastic ice tray. 


SURFACES 
GRINDS 
Rous 
becomes o 
LATHE 
SABER SAW 
BELT SANDER 


‘Only $239 delivered, complete with 9” saw blade and % hp motor 


Only AMF DE WALT 
makes making things so easy! 


With a versitile AMF DeWalt® Home Power 
Shop, you can make home repairs, build furniture, 
handle even major projects like a professional! 


AMF De Walt is the first all-purpose power tool 
designed on the modern mechanical arm prin- 
ciple that outmodes all other power tools. It’s 
actually 12 professional power tools in 1—a com- 
plete home workshop! 


@ Arm swings and locks at any position for miter 
cuts—gives easier, safer top-side cutting that elim- 
inates errors ... you see your mark and your cut. 


Builds into workbench! Because entire arm swings 
clear of work area, you can cut and assemble on 
the same work bench! Save valuable space and get 
extra convenience too! 


@ Powerful % hp motor is U.L. Approved—guar- 
anteed for full year—tilts and turns to any angle. 


Motor carriage rolls smoothly on ball bearings in 
protected trackways. Simply change circular tool 
on direct-drive motor shaft and you have another 
power tool—at no added cost! 


Superior sofety and accuracy! Exclusive De Walt 
Safety Key Switch prevents unauthorized use. 
De Walt's patented design and rugged precision 
construction provides safety and unmatched accu 
racy that assures years of superior workmanship, 


INSIST ON A DEMONSTRATION. See why, feature by 
feature, AMF DeWalt is the finest home power 
shop you can buy. A small down payment on 
De Walt’s Easi-Budget Payment Plan* will put 
an AMF De Walt in your workshop now. 


OWNERS! Voluable new Owner's Manval just off the 
press, “Easy Ways to Expert Woodworking,” $4.95 
postpaid. Order yours today! 


"Does not apply in Arkansas or outside U. 


SEND COUPON FOR FREE ILLUSTRATED BOOKLET! 
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Tue month’s best tip comes from 
John Nash, Sayville, N. Y. He says: 

“Handling storm’ windows twice 
a year can be made a lighter task for 
weary backs by the use of this unit. 

“Some narrow wood strips, ply- 
wood, a wheel from a toy wagon, 
wood screws and a carriage bolt are 
the things you need to assemble this 
homeowner's helper.” 
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TIP OF THE MONTH: 


Roll Out Those 
Storm Windows 


Trouble-Shooting Fluorescent Lamps 
[Continued from page 204] 

“What's wrong, Mr. Willard?” Cam 
asked. 

“Wrong? I paid an electrician to hook 
this up. It won't light. When I told 
Nichols, he said it never did work right. 
I want my money back.” 

Bud shrank visibly. “I—I haven't got 
it,” he muttered desolately. 

“How about a fixture that does work— 
and that I'll guarantee?” asked Cam. 

Willard stopped fidgeting, “Same price 
five dollars? Well, I guess so.” 

With alacrity Bud plugged in one of 
the fixtures he had cleaned and checked. 
After it had been alight a few minutes, 
Willard took it and left, much mollified. 

“Whew!” breathed Bud. “Wonder 
what is wrong with the one he returned.” 

“Let's see,” said Cam, He plugged the 
dummy starter in one socket, removed 
the other starter, and connected the fix- 
ture. One end of each lamp glowed. 

“Wrong connections,” said Cam, dis- 
connecting it. “The starter leads have 
been crisscrossed from one lamp to the 
other. You can easily fix that, Bud.” 

wv got up from the stool I’d been si 

“Guess I'll try shielding that g: 
lati and see how it works.” 
‘Good. Say, Jack, I think you could 
skip the bifocals if you'll buy this two- 
lamp fixture from Bud.” 

I shook my head. “I've got a two- 
lamp job over the lathe. I know AC 
flicker from a single lamp can cause 
stroboscopic effects, like the wheels that 
turn backward in Western movies.” 

“What if both your lamps are flickering 
in step?” Cam demanded. 

“Huh? But I thought two lamps—” 

“Low-priced two-lamp units just natu- 
rally stay in step,” Cam explained. “It 
akes a more expensive ballast, with extra 
chokes and condensers, to make the two 
lamps light out of phase. This one of 
Bud's is that kind.” 

“['ll be darned. Bud, I'll give you five 
dollars for it, and throw in my two-lamp 
fixture as a trade-in.” 

“Sure, Mr. Foster. Boy, business is 
good,” gloated Bud. “It’s a bargain!” exp 


STEELMASTER 
The Finest Hammer Ever Made 


Driving nails is work — no doubt 
about it. But it’s also the kind of 
clean, thumping exercise a man can 
enjoy. There's smacking satisfac- 
tion in belting a shiny tenpenny into 
stout 2 x 4 studding. This is the 
hammer to use... for accuracy, 
authority and pleasure . . . it’s the 
Stanley STEELMASTER, the fin- 
est hammer ever made. 


TEMPERED RIM MINIMIZES CHIPPING 
Exclusive! Rim of striking face is induc- 
tion tempered to minimize chipping. 
LOCKED-ON HEAD — The head is per- 
manently locked to the handle; it will 
never come loose. 

CHROME ALLOY HANDLE — Special --~ 
chrome alloy steel handle will not 
break! It flexes a little, it absorbs vibra- 
tion, but it will not break. Chrome 
plating prevents rust. 

ACUSHNET CONTOURED GRIP —~ 
Good-to-the-hand neoprene forms a 
non-slip, cushioned grip. It won’t mar 
either, so the butt end can be used to 
tap work into place. 


FREE “HAMMER HOLSTER” 
Introductory extra! Your hardware dealer has 
free leather holster to keep STEELMASTER 
within reach when you're working. 
Hammers up, men. Pick the finest made — the 
Stanley STEELMASTER. In 13, 16, and 20 oz. 
sizes. For useful nail chart send’10¢ to Stanley 

J|  Tools,63N Elm St., New Britain, Conn. 


fe STANLEY eee 


————e 
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Gus Joins the Rescue Squad 
[Continued from page 188) 


power stays on. That's the chance we'll 
have to take.” 

“Til have to take,” Maloney snapped. 
“Tl go up myself, I wouldn't ask any 
man under me to take such a risk.” 

Gus felt a hand on his shoulder. 

“T'll go,” a voice said, “Let me go, Mr. 
Wilson—please.” 

Gus turned, and through the open 
door of the ice plant the light from the 
flames lent the features of Tommy Brown 
a haggard look beyond his 18 years. He 
stood there, thin-shouldered, gangling. 

“They say I set this fire,” he said. “I 
didn’t. Telling a person you'd like to 
see him burn is just a saying the kids 
have. When Mike fired me I got riled, 
but I wouldn’t—” 

“Stand back, kid,” Maloney bellowed 
as he dove through the ice-plant door, 
waving at his crew. “Men, get those 
hoses on this conveyor. I'm going up.” 

Tommy Brown was at Gus’s side as he 
leaped after Maloney, and then he was 
gone. Looking upward, Gus saw the 
youngster clinging to the moving con- 
veyor chain, already out of reach. Gus 
and Maloney ran back into the ice plant. 
Gus put his hand over the switch. 

“I£ we stop it now, Maloney,” he said, 
“the kid may burn halfway up. We've 
got to let him go. Get outside and tell 
me exactly when you want the conveyor 
stopped, and when to reverse it.” 


Gs didn’t know what was going on 
outside, but he knew what he had to 
do in the ice plant. Two lives de- 
pended on his quick, sure actions. There 
were 440 volts of juice connected to this 
motor. A blown fuse, a moment's hesi 
tion, a wrong move, would be fatal. Gus 
stooped, selected two wires, spread them 
apart from the others. 

“Gus,” Maloney bellowed, “the kid’s 
in the tower.” 

Gus slammed off the switch lever. 
Swiftly he separated the two wires he'd 
selected, reversed them, twisted them 
into two pairs again. 

“There he is!” Corcoran’s voice was a 
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scream. “He’s got Pagett. Pagett’s out 
on the chain.” 

“Bring him down, Gus! Bring him 
down!” Maloney roared. 

Gus threw the switch even as his last 
movement twisted the wires together, 
and the motor hummed in the opposite 
direction. The top half of the endless 
conveyor chain now moved down from 
the ice tower instead of up. Gus ran 
outside and looked upward to see Mike 
Pagett’s body stretched full length on the 
chain. Behind him, face down, lay Tom- 
my Brown, clutching his shoulders. A 
lash of wind-whipped flame from the 
roof enveloped the pair for a moment, 
and then they were in the clear, coming 
down, clothing blazing. 

“That,” Jerry Corcoran breathed, “is 
the bravest act I ever saw in my life. 
That kid couldn’t have set this fire, Gus.” 


IREMEN rushed forward to lift the 

unconscious Pagett from the conveyor 
and beat out the fire on his clothing. 
Gus helped Jerry Corcoran support Tom- 
my Brown as they put him into the po- 
lice car and rushed him to the hospital. 
A few minutes later Gus had a near- 
hysterical mother on the phone. 

“Tommy's in the clear, Amelia,” he 
told her. “You see, as soon as Mike fired 
him he went right to work at the lumber- 
yard, piling lumber. That's right. Jerry 
Corcoran’s already checked it—he was 
there all day.” 

“But you said you were phoning from 
the hospital. Is Tommy hurt?” 

“Singed a bit,” Gus said. “A few black 
and blue spots where the conveyor chain 
pinched him. You can expect him home 
in an hour, safe and sound.” 

“Conveyor chain!” Mrs. Brown que- 
ried. “What do you mean, Mr. Wilson?” 

“[ mean” Gus told her, “that your son 
is a hero, Amelia. He saved Mike Pag- 
ett’s life... You can tell him from me 
that whenever he needs a father I'll be 
proud to act in that capacity.” END 


NEXT MONTH: Gus tackles some strange 


machinery. 


IDEAS FROM WELDWOOD 


THIS MONTH'S: 
PROJECT— 


This Christmas, you can have 
a richly rewarding time, and 
save money on Christmas pres- 
ents, by giving your children 
furniture and toys you built 
yourself. And there are plenty 
of project ideas in the just 
completed 144-page book 
“Children’s Furniture You 
Can Build.” (See coupon to 
get your copy.) 

Building any one of these 
pieces of children’s furniture 
—like those shown on the 
right—really isn’t hard. The 
well-illustrated book gives 
careful step-by-step directions. 
And, to insure your satisfac- 
tion, author-designer Bill 
Baker recommends Weldwood 
products be used. Weldwood 
hardwoods—like Samara* and Nakora*—are inexpensive, easy 
to work and strikingly beautiful. And old-time favorites—like 
Weldwood fir plywood and Weldwood glues—are used to make 
even hard-looking jobs easier. You'll find that both amateur 
and professional woodworkers enjoy using Weldwood products 
because they can be sure of extra quality. 

So, for Christmas gifts your children will enjoy using and 
you'll enjoy making, send for “Children’s Furniture You 


Can Build.” 


Old-fashioned cradle is made of 


Weldwood birch plywood. 


Wardrobe-Chest of Drawers will 
delight any young Miss. 


The Weldwood Question 
Q. 1 want to install some Micarta® —_rections carefully. (1) Coat both 
with Contact Coment, but I'm afraid urfaces with Contact Cement 


on ej and let dry. (2) When the sur- 
1 won't position the Micarta cor. firey are dry, put a sheet of 


paper covering the surface on 
which the Micarta is to be placed. 
(3) When that’s in place, posi- 
tion the Micarta carefully... 
slowly pull out the paper, press- 
ing the Micarta in place. The 


A. Actually, it’s pretty hard to 
go wrong if you follow these di- 


LJ Book “Children's 
Weldwood 
A product of 
United States Plywood Corporation 
Weldwood—The Best Known Name in Plywood 


BUILDING CHILDREN’S FURNITURE FOR CHRISTMAS 


ym cowboy, on a safe, sturdy 
jwood Rocking Hor 


This Month's Hint 


To make a stronger than 
normal water-mix putty, sub- 
stitute Weldwood Presto-Set 
Glue for the water. W. S., 
Elmira, N. Y. 


Box 

Micarta will bond instantly and 
permanently. 

However, ifyourhand wobbles, 
or if you do make a mi 
good facquer thinner 
solve the bond tempor: 
allow you to remove the Micarta, 
After a short drying time, the 
bond may again be maade with: 
out additional Contact Cement, 


Greenwich, Conn. 


Enclosed find 75¢ for which please send me the Fawcett 


Furniture You Can Build,” by Bill Baker. 
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Chalk Touches Up Drill Size 
Ir you point up drill-size markings 
with chalk, you will make them easy to 
see, Rub the chalk in and brush off the 
surplus. The treatment lasts some time. 


>>To remove a broken tool handle, saw 
it off close to the head of the tool and 
clamp the head in a vise with the cut 
wood facing up. Then, with a hammer 
and a square nut a bit smaller than the 
eye of the tool when held edgewise, you 
can drive out the remaining handle stub. 
—J]. L. Cross, Blue Mounds, Wisc. 


Screwdriver Sticks in Slot 

Ever try to watch your TV screen in 
a mirror while turning the adjustment 
screw on the back? To help you keep the 
screwdriver in the slot, fit a metal or 
plastic sleeve over the blade. The sleeve 
should extend slightly beyond the tip.— 
Charles J. Moore, Wolfe City, Tex. 


Screw Locks Adjustable Wrench 
A serscrew in the sliding jaw of an 
adjustable wrench will keep it from slip- 
ping out of position. By taking out the 
fluted screw, you can remove the jaw 
for drilling and tapping one side.—Wil- 
liam B. Goodrich, Somerville, Mass. 


Swing-Away Hook on Vacuum Tank Supports Cleaning Wand 


A HOOK on a vacuum-cleaner tank 
eliminates stooping to pick up the wand 
every time it is put down. Bend up a 6” 
length of 3/16” rod and attach it at the 
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front of a glider with a stove bolt longer 
than the original bolt. The hook is pushed 
away under the tank when it is not being 
used.—Bruce D. Stewart, Winder, Ga. 
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24% more a | 24% more 
road horsepower : road horsepower 
—for hill climb! 4 : —for passing! 


In cars that have gone about 10,000 miles without a spark plug change— 


New Champions can increase 
road horsepower by 24%! 


engineers took cars whose plugs had run 10,000 miles 
or so and tested them for power — first with their reg 
lar plugs, then with 5-rib Champions with the new . | 
Powerfire electrodes. ! 
Nothing about these cars was changed except their Hy 
Spat plugs. Yet there was an immediate increase in 
eir road horsepower —the real power actually deliv- 


‘Tests with major makes of cars prove it! Independent 


ered at the rear wheels! The average road horsepower Hanis op basse acneee 
gain for all cars tested was 24%! 1 engines: Photos 


It comes down to this: There just never has been a ordinary electri 
spark plug to match these new Champions with their 


Powerfire electrodes! Replace your old plugs with 


new 5-rib Champions to- 
day—and you'll feel the 
difference at once!_ 


after identi- 
. is still good for 
miles of powerful service! 


_— 
Bo 5a ad 


! MAGNA INTRODUCES 
NEW! LARGEST CAPACITY 


SAW-JOINTER 


‘The new Magna Saw-Jointer combines two of America’s 
finest power tools: the revolutionary new Magna 9-in. Saw 
with “The Helping Hand”—a built-in extension which 


OPERATES a the —_ effective Site oa the cask sf the 

jig Magna 4-in. Jointer with the longest table and largest 

WITH SAW BLADE fence in its class. The Jointer operates at any height of the 
AT ANY saw blade, eliminating frequent adjustment required by 

other saw-jointer combinations. You can buy the Magna 

HEIGHT! 9-in. Saw now and convert to this big Saw-Jointer later, 


with the inexpensive Magna Saw-Jointer Adaptor Kit. 
Own the Magna Saw-Jointer for as little as $3 a w 
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MAGNA 9-in. Saw with “The Helping Hand” 


The only tilt arbor saw with “The Helping 
Hand’—a built-in extension which makes the 
largest (34” x 24””) effective table on the mar- 
ket, allows bigger rip and cross-cut capacity 
than any other saw Epicyclic Speed-gear Con- 
trol gives you full 45° tilt with only 10 turns 
of knob, (40 to 60 turns on other saws!) + Sin- 
gle-knob control—push for projection, pull 
for tilt + Self-aligning Fence locks front and 
back with single knob + colored Safety Zone 
‘Table Insert cannot catch work piece + exclu- 
sive pressure-cast tub front bolted rigidly to 
table, coordinates all controls + externally ad- 
justable Tilt Stops + 3 Auto-stops on Miter 
Gauge - Magna Saw-Jointer Adaptor Kit con- 
tains all you need to convert to Magna Saw- 
Jointer! 


MAGNA $-IN, SAW (without motor or stand) — ONLY $99.95! 


MAGNA 4-in. Jointer with Longest Table, 
Largest Fence 


The big, heavy-duty Magna 4-in. Jointer gives 
you the longest (28”) table, and largest ( x 
2134’ fence of any 4” jointer + Adjustable in- 
feed table, fixed outfeed table + One-knob 
Fence Lock controls tilting of fence + Auto- 
stops at most used angles * One-piece fence 
casting is far more rigid, larger (21” x 3”) + 
3 high-speed safety tapered steel knives are 
individually micro-adjustable + spring-con- 
trolled Safety Guard can be used on other side 
of fence when rabbeting. 


MAGNA 4-IN. JOINTER (without motor or stand) ONLY $49.95! 


OWN THE NEW MAGNA SAW-JOINTER 
FOR AS LITTLE AS $3 A WEEK! 


MAGNA PowER TOOL CORPORATION |§ 
Dept. 801-5 at factory nearest you: 
Box 2808, Fort Wayne, Indiana, or Menlo Park, Calif. 


Please send me a free 16-page Magna-Line catalog. 


Nicholson Joint Quiz 


How many of these woodworking joints do you know? 


1. Cross lap. 2. Blind dodo. 
3. Mitered half lap. 4. Rabbet. 


You home workshop hobbyists use 
joints in practically every project 
you undertake. And if you're hep, 
you also use Nicholson or Black 
Diamond cabinet files and rasps to 
make those joints fit as snugly as 
Even the most accurately 
ints require that extra touch 
of smoothness that only fine files 
can produce—files by Nicholson 
and Black Diamond. 


FREE! “File Filosophy,” 49-page book 
on types, use and care of files. Excel- 
lent handbook for the do-it-yourselfer. 
Write for your copy soon, 


NICHOLSON FILE COMPANY 
Providence, Rt. 
(in Canada: Nichoton File Cmpany of Canada Lis, Pet Hope, Ontario) 


238 POPULAR scIENCE 


This Ship Died—but Lived Again 
[Continued from page 172] 
strip of welding, The final joining was 
made simultaneously at many points 
around the ship. By Sunday morning, 
Aug. 21, 1955, the joining of the hull 
was complete. 

In addition, half a mile of oil piping 
had to be renewed and hooked up, and 
four miles of heating coils. 

Problem: How to keep the Concord 
from splitting again? 

A crack-arresting system was installed. 
Four long, lengthwise rows of slots—two 
on deck and two on the bottom—were 
cut into the vessel. A crack opening in 
deck or bottom will stop when it reaches 
a slot. Over each row of slots, there was 
riveted a steel strap—half the length of 
the ship. This strap covers and water- 
proofs the slots. Crack arresters like these 


Nothing raises your opinion of your 
immediate neighbors like a conversa- 
tion with a prospective buyer of your 
house. 


Tue StoewALK SuPERDyTENDENT 


are often added to American-built ships 
to reduce the chance of a break-up. 

The World Concord left drydock on 
Sept. 5, 1955. 

On Sept. 6, she resumed her journey 
to the Near East. Later, she came into 
Philadelphia, and Americans got their 
first look at the ship that died but lived 
again. 

Because of the crack arresters, she is 
today a better and stronger ship than 
before she split apart. She also has more 

ity. Because of her added strength, 
given a deeper load-line and is 
allowed to carry 821 more tons of oil 
than formerly. 

“The difficult,” as a popular saying of 
men of action goes, “we do immediately; 
the impossible takes a little longer.” In 
the case of the World Concord, the im- 
possible took—from the day the big oil 
tanker broke in two until the day she 
sailed from Antwerp—exactly nine months 
and one week.—Gardner Soule. 


PERFECTLY BALANCED 


for easier one-hand 


Any experienced craftsman will tell you that a power saw 
should be easy to handle... powerful ... able to make all cuts 
with quick, simple adjustments, Because the SKIL Saw is 
superior in all these ways, it is the favorite of those who 
know tools best. 

For example, the SKIL Saw bulunced design lets you cut 
faster and much easier. Take a SKIL Saw in your hand 
it’s always in a level, horizontal position, and the other 
hand is free ro hold the work. 

In every derail, SKIL Saw gives you the fe! and perferm- 
ance of a quality tool. Its telescopic automatic blade guard 
for greater safety . . . fingertip bevel and depth adjustments 
for flexibility of use... hardened steel helical gears for 
full power and longer life—are just a few of the many 
valuable features that make the SKIL 61" Saw outstanding. 

See it and other famous SKIL Tools at your hardware or 
lumber dealer today. 


OVER ONE MILLION 
SKIL SAWS IN USE 


Made only by SKIL Corporation 


H | 
operations 
™ 


—a real value for 
only $64.95! 


Sands flush into corners... right 
up to vertical edges. Abrasive 
paper clamps hold up to six 
sheets for fast paper changes, 
TUF-TEX finish for sure grip. 
Only $49.95 


SKIL Drill Kit— 

Model No. 587 
Useit fordrilling, sanding, grind- 
ing, polishing, and many other 
household jobs. Includes Model 
549 Drill with geared chuck, 10 
accessories, carrying case. Only 
$29.95, 


ur local hardwar 
dealer 


the finest in power tools. 
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“Weldwood; Wizard 
aa help you today? 


‘J Is a good idea to keep them all 
handy. You never know what finishing problem 
may develop in working with wood. As products 
of the world’s largest. plywood organization, 
these rds” are designed to give you expert 
results in many finishing tasks, 


For protecting and bringing out 
the natural beauty of any wood 


—use SATINLAC, 


Makes the most practical, 
beautiful and durable natural § 
finish for hard or soft wood! 
quick-drying you can appl 
3°coats a day, SATINLAC 
is so easy to maintain! 


For blond woodsy effects 
without a “painty” look— 


WHITE FIRZITE® 


Versatile! A two-fold boon: 
(1) As an undercoater for soft 
‘or plywood paint 
seals pores to help prevent 

ain raise and checkin; 

(2) Asa finish, produces blond 
woodsy finish with no “painty"* 
look. Great for pickled and 
wiped effects toot 


a 


For making fir plywood look 
like costlier woods—use 


CLEAR FIRZITE® 


action for plywood 
jobs! Tame wild grain 
1 coat of Clear 
ite —add colors in oil to 
achieve the rich look of oak, 
‘walnut, mahogany. Clear Firzite 
also helps prevent grain raise |p 


and face checking. SS 


Ask your hardware, paint, or lumber dealer 
about these Weldwood Finishing Wizards... 
or mail coupon for FREE leaflets. 

f= 
UNITED STATES TYWwOOD | CORPORATION, 

Box 525 — New York 46, N.Y. PS1-6S 7 

flets on: 
O White Firzite 


O Clear Firzite 


‘240 porutar science 


How to Choose the Right Pickup 
[Continued from page 218 

because they need no equalizing net- 
works or preamplifiers. The samples of 
the Electro-Voice Ultra-Linear, Shure 
Music Lovers Cartridge and Sonotone 
“3” series that we tested checked out 
creditably on meter and oscilloscope tests 
—and sounded good, too. 

The most widely sold hi-fi pickup of 
them all is the GE Variable Reluctance. 
And for good reason: you'd be hard- 
pressed to find a better one for the money. 

Another outstanding performer for lit- 
tle money is the Ronette, an imported 
crystal job with amazingly low distortion 
even at high amplitudes. Unfortunately, 
it lacks a diamond microgroove stylus. 

How it sounds. Even the most slide- 
rule-happy engineer warns that the proof 
of a pickup is in the listening. And it 
depends on what you want to hear. 
terest is general musical con- 
you'd rather not hear the squeak 
of rosin on a violin string) then you'll 
probably like the Audax. It’s not cheap, 
and the sample we tested produced 
practically nothing over 12,000 cycles, 
but it is a smooth, sweet-sounding job 
over the range that matters for music. 

But if you're a really sharp listener 
who relishes the drama of tinkling tri- 
angles and the last shimmer after crash- 
ing cymbals, only the widest range 
cartridges will satisfy you: the Pickering, 
ESL or Fairchild, for example. These 
show what can be reproduced from a 
fine, full-range record. On a run-of-the- 
mill record, they may not always sound 
as good as others. We checked this by 
playing the same record with two pick- 
ups—both high quality, but of differing 
frequency range—for a group of critical 
listeners. With some records, they often 
preferred the pickup of moderate range. 

A lot of people like a slight stridency 
in high notes; others (women partic- 
ularly) object. If you favor this edginess, 
try a Miratwin on your recor: 

You have to make the final choice. So 
play several on the same record, using 
your home hi-fi equipment if possible. 
You'll hear the difference. END 


} | 
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Which Weldwood Wizard 
can help you today? = = 


What are you making or mending? Do you know about Weldwood’s 
new developments in adhesives? Do you know that you need a 
special glues for special jobs? Do you keep on hand all 4 of these 
Weldwood Wizards, developed to make your jobs easier, quicker? 


For wood-to-wood joints that 
never come loose—use 


WELDWOOD Plastic Resin GLUE 


Imagine—joints glued with 
this Wizard are stronger than 
the wood itself! And they 
grow even stronger with age! 
That's why it’s America’s 
most popular wood glue. 
Highly water-resistant, stain- 
and rot-proof, Easy-to-mix 
powder. 15c, 35c, 65¢ and 
larger sizes. 


For weatherproof boat repairs—use 


WELDWOOD WATERPROOF 
RESORCINOL GLUE 


100% Waterproof! A “must” 
for any wood gluing exposed 
to climate, boiling or salt 
water, cold weather, mold, 
fungus, mild acids, alkal 
etc. Terrific for sporting goods, 
woodwork in damp basements, 
lawn furniture, % pints, pints, 
quarts, gallons, 


For in-a-hurry gluing of wood, 4 
paper, cloth, fabric—use ~~ 
WELDWOOD Ld 
PRESTO-SET® GLUE ¢™ 


Ready to use. Sets fast! Glues 
like magic! Presto-Set is the 
‘Weldwood-perfected white glue 
that bonds wood to wood, wood 
to cloth, cloth to paper, up- 
holstery fabrics to wood, leather 
to leather, etc, Clean to work 
with — no sticky hands. 19c, 29c, 
49c tubes; pint and quart jars. 


For putting up plywood 
~ panels without nails—use 


WELDWOOD 
CONTACT CEMENT 


Revolutionary! Speedier, eas- 
ier, new way to install plywood 
panels. No nails, no holes to 
fill and finish. Bonds instantly, 
permanently on contact. No 
clamps and presses — ideal for 
applying plastic laminates like 
Micarta to table tops, kitchen 
counters, etc. 1001 other uses 
for home, hobby, garage. 29c, 
40c, 70c and larger sizes. 
Fee 
1. UNITED STATES PLYWOOD CORPORATION 

Box $25 —New York 46, N.Y. PS11-6G 
‘Send me leaflets on: 

g ‘Weldwood Plastic Resin Glue 


Weldwood 


, jal 
There's & SPO ating job. 


izard for every gluin 
ae your lumber, paint cr, 
hardware dealer... OF ae 
coupon for FREE leaflets. 


Weldwood Waterproof Resorcinol Glue 
Weldwood Presto-Set Glue 
Weldwood Contact Cement 
——————————e 
ADDRESS—____ 


© crry______zowe__state___. 
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Turn your basement into a 
FUN-AND-HOBBY ROOM 
for only *16" a month!* 


It’s easy to do with 
Gold Bond Building Products 


Build a room like this in your base- 
ment—or in any waste space. It's a 
cinch with Gold Bond Building 
Products... made to work together. 
Strong, sturdy walls are Gold Bond 
Gypsum Wallboard. Big, lightweight 
puinels are easy to apply. Simply saw 
Fike lumber, or score with a knife and 
snap off, Conceal joints with Gold 

Bond Tape Joint Treatment. 
‘On the ceilings use Gold Bond In- 
sulation Tiles. Quickly applied; 
or staples. 


world’s finest latex. pi 
with brush or roller, dries in minutes, 
washable. Clean equipment with water. 

See your local Gold Bond® Dealer 
for all building, remodeling materials. 


Fn Gold Bond Me 


BUILDING PRODUCTS 


National Gypsum Company, Dept. PS16 

4 Nar ery Semone. Dew 

| Mme snd pe Colon “own Det” Plan 18 

(Sees! te Sa ert eee nat 
oer Badae i Ee a 

1 


242 porutar science 


The Machine That Indexed the Bible 
{Continued from page 175] 

occurs. All concordances of the past had 
been made by Biblical scholars like 
James Strong. A scholar can tell, from 
his years of study, how much of a sen- 
tence or phrase he must include to be 
sure you recognize the quotation. 

But how was Univac, the electronic 
moron, to read the Bible and select the 
right quotations? How was Univac to do 
this job that had always required human 
judgment, and that had earned honorary 
degrees for highly trained minds? 

Bosgang’s instructions had to be in 
the form of a problem in arithmetic. He 
spent 13 weeks drawing them up. 


HEN he got through, he had ex- 

panded Rey. Ellison’s original one- 
and-one-half-page letter into a problem 
that contained 1,800 separate instructions 
for Univac to follow. 

Bosgang told Univac it was to read 
the Bible till it came to a key word. 
was to pause, and to scan elec- 
the words before the key. It 
backwards till it came to a 
a period or space, for instance. 
Then it was to read ahead, past the key 
word, till it came to another stop. Univac 
was to put down the complete phrase 
from the stop before to the stop after the 
key word. 

Thus, if the key word was the first in 
a sentence, Univac, reading backwards, 
would immediately come to a period and 
halt. It would then read forward and 
record the key and its following words. 
If the key was the last word, Univac, 
reading ahead, would stop at the period 
immediately after it, and would record 
the key plus words before it. If, on the 
other hand, the key word was neither 
first nor last, but in the middle of the 
phrase or sentence, Univac would record 
the words on each side of it. 

In any case, Uni ind the finished 
concordance—would give you the quota- 
tion you sought when you consulted the 
concordance. 

Bosgang’s 1,800 instructions, on tape, 


[Continued on page 246] 


- with your gift of a \ 
Dremel! Moto-Jig Saw } 


There's no finer gift than @ Dremot iets 
Moto-dig Saw. It adds new thrills to 4 precrypemstenek Quality Teel 
woodworking-makes it a happy fam- £ precieion-bullt craftamans saw-nas 
lly hobby. It's good, constructive rec- MOTOR—not a reelprocating vibrator. 
reation atid very educational for chil- The new ROCKERCACTION principle 
dren—teaches them to be creative. actually outperforms all others, even 
uch more expensive one it preci, 
It's Super Sof eliminates bl: kage. Cuts 
Only Dremel has A'speclally designed 1%” wood, Absolut intenance 
Binde urd that Keebe young Angers Or burnout problem 
away from the blade—makes it SUBER Toke: Wi Vourseit - 
SAFE, Now the whole family ‘ mM orate 
working with power anv. by 


Store. fnspect the Dremel Moto-Jig. 
ble too—even a card table inspect. the Dremel, Molo-Jig 
work bench, These features paw caeey: ith “oth 


before you buy. You'll find Dremel is f 
Dremel the No. 1 choice for far superior in every way. Invest. in 

‘work. in cub’ scouting, ry wholesome, family fun—buy a Dremel 

schools, churches, 4-H clubs, ete. Moto-Jig Saw. 


‘et started now by, ordering Packet No. 1. It includes 
feihStaeaiterne” rajects’ (ie, tak 2 


foliated, I con return it in S days ond get my money 
beck. 


Encloted nnn for Pattern Pocket No. 1. 
Send me free [1] Folder on 8 Pattern Pockets [] Power 
Tool Coteles. 


Super-sate blade 
Tahar. 
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| q 
am ’ Start your 
6 DELTA 

a? HOME WORKSHOP 
for as little 23° 995 
| / et a: 


IT’S SO EASY TO OWN THE BEST! 


Pee meee reer sree ee eeeeeseeeeeeseseesereseeseseree 


There’s no need to put up with second 
best when you can enjoy real DELTA 
Quality Power Tools—the fine tools 
that set the standards for all others— 
for only 10% down. For instance, as 
little as $9.95 is all you need to start a 
real home workshop with the big, 
brand new DELTA 9” tilt arbor saw. 
Or for just a few dollars you can take 
home the new, bigger and better Delta- 
Shop or the great new DELTA “900” 
radial saw—or any other DELTA tool. 


DELTA 
9” Tilt Arbor Saw 


$9.95 sow 


Ideal “first” tool for your 
workshop because it's the 
basic tool of all wood- 
working. Biggest saw 
value you've ever seen. 


DELTA 
"900" Radial Saw 
«+ yours for as little os 


“$23.90 som 


World's most powerful, 
most useful oll-purpose 9” 
redial saw. Rips, drills, 
routs, sands, grinds,shapes, 


Your Delta Dealer can help you select 
the right tools for your needs because 
DELTA makes the world’s most com- 
plete line of both individual and com- 
bination tools. 


Visit your DELTA Dealer today— 
he’s listed in the Yellow Pages of your 
phone book. Or see DELTA Home- 
craft Tools at leading department and 
hardware stores. 


See how easy it is to own the best! 


Bigger, better 


DELTASHOP 
x amelete wertahop for 


$28.95 down 


Famous allin-one work: 
shop now with big, brand 
new 9” tilting arbor sow, 
plus jointer, drill press, 
sender. Does 90% of all 
woodworking jobs. 


see reeee ee eeee 


Get your free Power Tool Guide 


another product by 


ROCKWELL 


Delta Power Tool Division, 

Rockwell Manufacturing Co. 

5041 North Lexington Ave., Pittsburgh 8, Po. 

[] Please send me free illustrated Power Tool Guide. 
C1 Please send me names of Delta Declers near me. 


eee eee ee eee as 


for quick clean cuts... 


Pibaip 


Heavy-Duty Pipe Cutter 


Powerfully built—guaranteed not to 
warp or break, always tracks perfectly 
. . + Famous Ritntp thin-blade or 
heavy-duty cutter wheels of tool steel 
roll easily, cleanly through any pipe. 
Special wheels for stainless steel, cast 
iron. Every cutter factory-tested. For 
your work or home, it’s most for your 
money—buy it at your Hardware 
Store! 


as =— 
The Ridge Too! Company, Elyria, Ohio, U.S.A. 
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The Machine That Indexed the Bible 
[Continued jrom pase 24 

went into Univac’s memory. 5 saa back 
into Univac went the key-word tapes and 
the Bible tapes. 

Out flowed 26 new tapes containing 
key words, their locations, and the 
sentences or phrases around them. 


Some of these latest tapes were placed 
in machines called Uniservos. The 
Uniservos were connected to Uniprinters 
—operatorless electric typewriters. They 
type out in English what Univac has re- 
corded in figures on the tape. 

At this point the prospective publisher 
of the concordance paid one of his fre- 
quent visits to the project. 

This gentleman, William R. McCulley, 
president of Thomas Nelson & Sons, had 
known of the difficulties of the job. 

But he was gratified as he watched 
Uniprinters reel out complete entries for 
the concordance like these: 

ANOTHER 
and said to one A., “who then is #Mk 4:41 
And they discussed it with one A. #Mk 8:16 

Early tests showed that Univae, 80 per- 
cent of the time, was duplicating the 
entries made by Biblical scholars in con- 
cordances for other editions of the Bible. 

So right were the instructions that in 
no case was Univac coming up with sen- 
tences or phrases you wouldn't recognize. 


T TOOK Univac 100 hours to fill the 

26 tapes with the list of all entries 
the concordance would use. These entries 
were not yet in alphabetical order. But 
the job was downhill now. It took two 
routine operations and 100 hours for 
the moron to alphabetize them. 

After editing, the final tapes, con- 
taining the concordance as you will see 
it in the book, were placed into Uniservos 
hooked up to the operatorless type- 
writers, or Uniprinters. These typed the 
concordance as it would go to the 
printers. Time: 1,000 hours. 

Graham, Bosgang and Univac finished 
the concordance, according to best esti- 
mates, 23 years earlier than it would have 


| taken Biblical scholars to do it. END 


New Porter-Cable quality saw 
makes every professional cut! Only $5450 


Big saw performance! Porter-Cable’s new 
Model 160 Saw gives you exclusive features 
found only in Porter-Cable quality Saws — 
at a sensational, new low price! 


It makes every professional cut, including 
compound miters, in full 2” dressed lumber. 
It provides all the power, speed and 
cutting capacity you'll need in a saw. 
You get the famous Porter-Cable Kick-Proof 
Clutch, telescoping guard, precision ball 
bearings and instant depth and bevel 
adjustments, for accuracy and ease of use. 


and 


‘You can’t beat this value anywhere. 
the special introductory offer makes it 
your one best saw buy! 


Porter-Cable 


ually Elecris Tol 


In Canada: write Porter-Cable, Lid., Box $019, London, Ont. Canadian prices slightly higher, 


SPECIAL INTRODUCTORY OFFER! 
Expires January 31, 1957 


SAVE $5.00 when you purchase the 
sensational new Model 160 Saw in kit form, 


$64.50 Value—Now only $59.50. 
Kit Includes: 


‘Model 160 G!/” Saw 


Rip Guide for fast, accurate ripping all dressed 
2” lumber up to 45° 


Carrying Case... constructed of strong, welded 
steel for full protection and durability 


SEE YOUR DEALER L COUPON TODAY! 


PORTER-CABLE MACHINE CO. 
* G14A N. Salina St., Syracuse 8, N. Y. 

Please send complete information on Model 160 
= Saw, and the name of my nearest dealer. 


Name. 


Addr 
City__Zone_State. 
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GIVE the INDISPENSABLE GIFT 
for all HOME CRAFTSMEN! 


A HOME-SHOP SCREW DEPT.! 


BY SOUTHERN 


Make a hit with the home eraftuman on your gift list—with 
fone of Southern Serew's mew, practical HOME-SHOP 
SCREW DEPTS., No. 1 2. Each contains 10 boxes of 
Southern's nationally advertised fasteners in the 10 most 
popular sizes. End your favorite crafteman's needless and 
time-consuming trips to the store to buy four or six serews. 
Give him hours more workshop time—when you give him 
‘one of these HOME-SHOP SCREW DEPARTMENTS con- 
taining over 1440 Brite Plated Southern Fasteners famous 
for Quality and Permanence. 
HOME.SHOP SCREW 


HOMESHOF SCREW 
‘DEPT. NO. 2 
1440 Slotted Steak 
Weed Screws 
ALL BRICHT PLATED 


WOOD SCREWS—Fiat Head 


% 
100. Re. ia 
RETAIL $9.75 RETAIL $8.75 

Most hardware and lumber supply dealers stock Southern’s 
HOMESHOP SCREW DEPARTMENTS. If, however, your 
dealer docs not have this practical and indispensable gift 
tem, mail the coupon today and we will see that he gets 
it for you quickly. 


c- 


YIMON Sothern Serer Company 
2 
Ny desir doe not hove HOME-SHOP SCREW DEPT. X*° 


x 
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How Sai 


Our A-Power Plants? 
[Continued jrom page 136) 

runaway. Damage was confined to the 
reactor sites. Both accidents occurred 
under abnormal, experimental conditions 
—the one in Idaho, in a test of known 
risk that had required disconnecting an 
automatic safety control. Does this make 
A-power hazards seem overdrawn? 

The fact is that these reactors were 
peanuts in power—and so, in capacity to 
inflict casualties and damage—compared 
to electric plants’ mighty ones. 


EVEN planned U. S. A-power sta- 

tions will have reactors of 236,000 to 
682,000 thermal kilowatts apiece. For 
comparison, the famous reactors of Oak 
Ridge and Brookhaven rate at only 3,800 
and 30,000 thermal kilowatts respec- 
tively. Thermal kilowatts, a measure of 
heat output, make a handy yardstick 
for comparing power and non-power 
reactors. 

It takes about four thermal kilowatts 
to generate one electrical kilowatt, So 
an A-power plant yielding 50,000 kilo- 
watts of electricity, about the smallest 
considered full-scale, takes a 200,000- 
thermal-kilowatt reactor. Only a few ex- 
isting reactors, whose exact power is a 
military secret, are believed in the same 
class: our A-submarines’ power plants, 
their land-based prototypes, and the 
great plutonium-making reactors at Han- 
ford and Savannah River. It was the 
A-subs’ prototypes that introduced “con- 
tainers” for power reactors, like General 
Electric's 225-foot sphere around its re- 
actor at West Milton, N.Y. 

These massive gas-tight containers pro- 
vide a second line of defense. Designers 
plan them to be strong enough to with- 
stand the most violent imaginable hap- 
penings within: a runaway reactor's 
self-destruction, a blast of escaping 
steam, a chemical explosion, or the im- 
pact of “missiles,” as the design studies 
call fying debris. Only if some unfore- 
seen event breached the container, could 
any fission products get loose. Even then, 
the container would probably confine 

(Continued on page 252 


pec 
factory-trained mechanic 
Si for 


‘on today's high-compression 
"Il help you 


ROCHESTER PRODUCTS DIVISION 
GENERAL MOTORS CORP., ROCHESTER, N. Y. 
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BEFORE-DARK PHOTO OF FOOTBALL FID—where the after-dark Headlamp Comparison Test photos, 


Now...twice the light for 


NEW GENERAL ELECTRIC 2P-Zisaitre WEADLAMPS— 
Twice as much light at 300 feet and beyond! 


250 Porutar science 


below, were made. Student-model stands at the marker, a full 300 feet from the car headlamps, 


safer driving at night! 


LOWER BEAM OF NEW G-E @-Zéeitee HEADLAMPS GIVES TWICE 
THE LIGHT 300 FEET AHEAD ON YOUR SIDE OF THE ROAD! 


se at 300 feet, and at normal 
speeds, you should see objects clearly. Good vi 
bility at that distance is easy with upper beams— 
yet, traffic conditions force you to rely most on 
the lower beam. That’s why G. E. redesigned its 
headlamp lens, upped the wattage, redistributed 
light in the lower beam. The “Headlamp Com- 
parison Test”, pictured at left, shows that you 
see better at this critical seeing point with G-E 
At Matin Headlamps — photographic proof that you 
can get twice the light for safer driving at night! 


Why 300 feet? Bee: 


See Rain, Snow. The special lower 
beam filament shield in General Electric 
@t- Lote Headlamps blocks uncontrolled up- 
ight, reduces kick-back glare, helps you 
fog, rain and snow. 

Aiming REALLY Important? Yes! Road 
bration can cause headlamps to be= 


shock and 
come mis-aimed, Aimed high, headlamps glare 


into the eyes of oncoming motorists. Aimed low, 
beams don't project far enough down the road. 
(If, at a point 25 fect ahead of your car, your 
headlamps are aimed only 3” low, you get half 
the light you should have at 300 feet!) But G-E 
A Meme Vicadlamps have Aim-right Gizmoes, 
(sce arrows at right), that help dealers aim them 
quickly, accurately . . . even in daylight. So, for 
ig, better 


ate aim- 
ing, replace pres 
headlamps with a 
pair of G-E At Bate 
Headlamps today! 
General Electric 
Miniature Lamp 
Dept., Nela Park, 
Cleveland 12, Ohio. 


Progress Is Our Most Important Product 


GENERAL @Q ELECTRIC 
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CLEAN YOUR 
CARBURETOR 


Feel the difference! 


For quick Winter starts clean your 
carburetor with GUMOUT. Eliminates 
stalling, bucking, loss of power 


— 


a dirty, gumrr 
your car of power 

easy and inexpensive to keep 
clean with GUMOUT. 
GUMOUT cleans carburetors 
fast—without fuss. 

Nothing to take apart. Anyone 
can use it 


Have your serviceman run it 
through your carburetor or 
just add it to your gas tank at 
regular intervals. 

Available at service stations, auto 
supply stores everywhere. 


seno ror FREE 
CARBURETOR HANDBOOK’ 
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How Sate Are Our A-Power Plants? 
[Continued from page 248 

all but a very small percentage of them. 

“Looking at it pessimistically,” says 
W. F. Libby, AEC commissioner, 
might expect a release of one percent of 
the fission products in the event of a 
reactor failure.” If the runaway reactor 
rates at 100,000 thermal kilowatts and 
has been running 100 days, this is what 
he says could result: 


RIFTING downwind over a region 

populated with 200 to 300 people 
to the square mile, the radioactive cloud 
could imperil an area of some five square 
miles, Several people, perhaps three to 
five, might suffer injury from the radio= 
activity of the passing cloud and its 
fallout. Lest the casualty list mount, all 
the 1,000 to 1,500 inhabitants of the 
danger zone would have to be evacuated. 
it drastic decontamination of the 
en area, at least a year would 
elapse before the radioactivity died down 
and the refugees could return to their 
homes. Total damage, including contam- 
ination of farm crops over 50 square 
miles, could range between $500,000 and 
$2,000,000. That is the most that Dr. 
Libby thinks could realistically be ex- 
pected to happen. 

Now let's be unrealistic, he suggests. 
From the same runaway reactor as be- 
fore, suppose that a violent accident 
somehow released a “worst-possible” 100 
percent of the fission products into the 
open air instead of a mere one percent. 


HAT would be a major disaster. The 
deluge of radioactive poison could 
kill 20 to 30 persons; injure 300 to 500 
more; force 100,000 to 150,000 to flee 
their homes; lay waste the crops over 
an area the size of Connecticut; and 
cost from $50,000,000 to $20,000,000 in 
property damage alone. And all these fig- 
ures would be multiplied for the more 
powerful reactors actually on the way. 
A-experts agree that the chances of 
this big-scale atomic-power disaster are 
fantastically remote. But, being sticklers 
[Continued on page 254) 


NO MORE STALLING! 
NO MORE BURNING! 


= ge 
This year give him SHOPSMITH—the 
complete workshop in one unit! 


SHOPSMITH® as a Vertical Drill gives you 

more advantages than any other drill press! 

Exclusive Speed-Dial control with Power- 

Shift gives you unmatched accuracy and 

safety. You dial correct drill speeds from 

exc.usive powerful 700 rpm for large bores or metal, 
to 5200 rpm for plastics and small bores. 


In addition, SHOPSMITH is all the five major power tools 
you need to complete any job: 9" Saw, 12” Disc Sander, 
164" Vertical Drill, 84” Lathe, and unlimited-capacity 
Horizontal Drill — all in one compact unit! The builtin 4 
hp motor, all belts and pulleys, are enclosed for safety. See 
SHOPSMITH demonstrated at leading hardware and de- 
partment stores, or at any Montgomery Ward store. 


give him Shopsmith for Christmas —_% 


) ss 
for as little as $3 a week! 
Bicones eee eee a idaiiabaiaohie GS) ‘ 
1 


Mail Coupon for 3 free books MAGNA POWER TOOL CORPORATION 


1. “Project Digest,” 36 pages of modern Dept. 501-, Box 2808, Ft. Wayne, Indiana, or Menlo Park, Calif. 


woodwork projects. 
The valuable home-shop guide: 
“What to Look for When you Buy Address. 
Power Tools.’ 

City. fone. State. 


Mlustrated 20-page SHOPSMITH catalog. | 
I you own SHOPSMITH check whether model Mark 5. 


ONLY SHOPSMITH LETS YOU COMPLETE THE JOB! 
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$159.50 for 


ewe » 


An 


The mobile workshop 


preferred by professionals 
Nél/vateS-aMERICAN 


Le 


7 Quickest change-over from saw to 
jointer to sander. 

2Compactness with capacity. 

S Quality features—patented feather- 
touch rip fence. 
Take a cue from the craftsmen. See 


your Yates-American dealer today, or 
write for colorful catalog. 


lalea- Uenerican 
priorenWiscousin 


Department M, 783 N. Fourth Street 
pra 
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How Safe Are Our A-Power Plants? 
252) 


tinued from page 


for precise language, they won't go quite 
so far as to call it “impossible.” That 
outside chance explains why some pros- 
pective operators of A-power plants in- 
sist on obtaining at least half a billion 
dollars of liability insurance, before a 
wheel turns—a record amount, of which 
only the government can provide the 
major part. 

Weird hazards that could complicate 
a reactor runaway, or lead to other 
emergencies, result from the strange ma- 
chines and materials of atomic power. 
Radioactive overheating, even in a shut- 
down reactor, could melt the fuel rods 
and loose the fission products if the cool- 
ing system failed. So designers must 
provide a standby cooling system—or 
hose connections, into which fire appa- 
ratus could pump emergency cooling 
water for the reactor. 

Uranium metal will burn, So will 
sodium, the liquid-metal coolant in some 
of the newer reactors. Water striking 
sodium causes an explosion. Zirconium, 
a reactor structural metal, likewise can 
react explosively with water if it's hot 
and molten. Thus fire or chemical ex- 
plosion could follow a reactor runaway— 
the chief A-power hazard of them all. 

“We have been exceedingly lucky that 
nobody has yet been killed by a runaway 
reactor,” says Dr. McCullough. But we 
can't expect such good luck, he bluntly 
warns, to last indefinitely. 


RUNAWAY-PROOF reactor would 

be a giant stride forward in A-power 
safety. Current efforts to develop one 
may be a race against tragedy. 

One of the most promising designs, 
called the boiling-water reactor, has fuel 
plates immersed in water. Remove the 
water, and the chain reaction stops. If 
this reactor went out of control, designers 
figured, the heat would vaporize and 
eject the water—automatically halting the 
runaway. 

The first small model of 1,300-1,400 
thermal kilowatts, named Borax I, proved 


[Continued on page 256) 


PORTABLE LIGHT PLANTS 
G 


MECHANIC: 's 


bedrock factory prices! 


Hew. lat $3030. 
Ftiory Prices 


sromaucie Bachna: 
Cotiplnees Wiest 6 Ine tery S04) 38 
Variable Speed S 


Send check or M. 


0. Prices fob. Factory. 
MASTER MECHANIC MFG. 
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How Safe Are Our A-Power Plants? 
[Continued jrom page 254) 


the idea sound. Argonne National Lab- 
oratory experimenters tried in vain, 200 
times, to make it run away. Borax I sim- 
ply burped, spewed a boiling-water 
geyser 30 feet high, and shut itself off. 

Only by a very unfair trick, shooting 
a control rod suddenly out of the re- 
actor with a spring, did they manage at 
last to outwit Borax I's protective re- 
flexes, There was a flash of light, a sharp 
detonation, and an 80-foot-high column 
of dark-gray smoke enveloped the re- 
actor. When it cleared, observers saw 
at the superstructure had been carried 
away. Most fragments of wreckage fell 
within 200 feet of the reactor and there 
was no appreciable fallout beyond a few 
hundred feet. You could make this re- 
actor run away if you were determined 
to, the trials showed, but not uninten- 
tionally. Bigger models have followed. 
argest boiling-water reactor to date 
is one of a modest 15,000 thermal kilo- 
watts, but projected ones range up to a 


NOW...2 


Design 
Solid Forged Head Fused 
into High Alloy Tube 
Strongest where Strain 
is Greatest 

Cushion Grip of 

Neoprene - Plyolite 
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Models of Estwing Unbreakable Hammers 
Both Built to Last a Lifetime... 


full-scale 682,000-thermal-kilowatt ver- 
sion, with which Commonwealth Edison 
plans to generate 180,000 kilowatts of 
electricity at Dresden, Ill, by 1960. 


RIVAL “runaway-proof” types_may 
emerge from an intensive new AEC 
program of reactor-safety tests upon ex- 
pendable, remote-controlled reactors of 
a variety of designs. Some of the trials 
are now under way at the National Re- 
actor Test Station in Idaho, where the 
test reactors occupy isolated pits that 
will limit damage in case of a runaway, 
and will simply be abandoned if heavily 
contaminated. On trial, too, is a fast- 
ing “fuse” that would stop a runaway by 
squirting a neutron-absorbing gas, under 
pressure, into a reactor. Explosive 
charges will test the staunchness of dif- 
ferent kinds of containers. Through e: 
periments like these, researchers hope to 
reduce the hazards of A-power to the 
vanishing point. EN 


Favorite of 
Craftsmen for 
35 Years 


Head and Handle 
Forged in One Piece 


Famous Leather 
Cushion Grip 


Holiday 
Gift Boxed 
et ne 
Extra Cost! 


AT ALL HARDWARE STORES 


Made and Guaranteed by Estwing . . . Inventors and only Specialists in 
Unbreakable Hammers and Hatchets .. . ESTWING MFG. CO., Rockford, Ill. 


red 
tomes tough but not brittle and there- 
fore they hold thelr edge much, much 


but there's more to why 


= ‘Shark Brand Chisels outlast 
= and out perform ordinary 
chisels, Ask for them at your 
ha dealer... write for 


ooklet Dept. Ps 


SAMAViK src. nc 


1702 NEVINS RD, FAIRLAWN, NJ) at no Hoe, parts to 

out during 
80 powerful, 
‘shioned port 


New! Beautiful! 
Life-Like! 


log, Reciproe 


ing Motor data! 


Model 900 sonds No fan to couse {deol for heavy 
edgerwithoutsplin. “sanding '= dust" duly dry wall jobs. 
fering wood, cloud. 


No. 504 
FINISH SANDER 


GIANT trout xmas 
LAWN DECORATIONS 


New way tosay “Merry | 
Chrletmast tothe entire Jolly 6-Foot Santa 


"Xmas | 
neighborhood erehtcotce Wick 2th) SOC ead | 
| 


Sand the tatest way! Feath- 
er-light. Powerful. Easiest for 
Vertical use. Exclusive Multi- 
Motion action, 80 economleal! 


YNCRQ 


SANDERS 
SYNCRO CORPORATION 


eset Tm tt 

oa ean a 
Se sSHES SS AnySne (nest ete Be ick 
can do it. Order today! Scroll cut-out) Te Dept. EET. Oxford, Michigan U.S.A. 


Re ee eee eT PTE MEE WORLD'S LARGEST RECIPROCATING MOTOR MAKERS 
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save up tc 5Q@% 
with 


UPSON 
BOARDS 


Mookie 
in 


© fun room Is easy ond 
vive with Upson 


‘There is no end to the fine, beautiful jobs you can 
do with Upson Wall Board. Here are just a few: 
Add-A-Room + Attics + Basement Walls and 
Collings + Built-ins + Cabinets + Chests = 
Closets + Cut-out Toys + Doll House * Door Panels 
+ Drawer Bottoms + Garage Walls and Ceilings 
+ Model Train Tables + Play-Store + Recreation 
Room + Storage Walls + Toy Chest + Wardrobes 
ight and strong, Upson saws cleanly. Sand: 
smoothly. Paints beautifully. Assures you of a 
quality finished job for less money. You'll be 
amazed with the results. Ask your lumber 


super-strong 3” 
smooth and striated surfaces. Sizes from 4’ x 6” 
to huge 8” x 20/, Saves up to 50%. Coste 50% 
less than plywood of same thickness. To be 
sure of best results, always ask your lumber 
dealer for Upson Board by name. 


DISPOSABLE 
Sanding Discs 


Side coarse grit. Other side fine. 
Use on wood or metal. Order now: 


TT Upson Point, 
Leckport Ni. ¥. Sent postpaid. 
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What's New in the 1957 Chrysler Family 
[Continued rom page 12. 


been increased from 354 cu, in. to a 
whopping 392 cu. in. This big power 
plant puts out 325 horsepower, with a 
bore and stroke of 4 by 3.9 inches. In- 
take valves have been increased to two 
inches in diameter; compression is 9,25: 1. 

Imperial bodies have a lower roof line 
nestling between higher upswept rear 
fenders. Side windows are curved in- 
ward at the top giving the body sym- 
metry and roundness. The rear deck is 
lower, cutting into trunk space but add- 
ing rakishness to rear-end design. Im- 
perial’s famous circled taillights are now 
worked into the rear fender, 

Chryslers now come in three series: 
New Yorker, Saratoga, and Windsor. The 
New Yorker will be powered by the big 
392-inch, 325-hp. Imperial engine. The 
Saratoga and Windsor will have 354- 
cu.-in. engines with high-dome pistons 
that bring compression up to 9.25:1. In- 
take valves are upped to 1.94 inches in 
diameter. The 285-hp. Windsor has a 
two-throat carburetor as stock equip- 
ment while the New Yorker and 295- 
hp. Saratoga have four-throat carbs. 
All series will be equipped with the 
TorqueFlite automatic transmission 

DeSoto is offered in three series: Fire- 
Flite, FireDome, and FireSweep. The 
FireFlite and FireDome series, which 
are one inch longer than last year, are 
powered by V-8 engines of 340 cu. in, 
and 9.25:1 compression ratio. The Fire- 
Sweep has a 245-hp. engine (260-hp. 
on the four-barrel-carburetor model ) and 
8.5:1 compression ratio. The three-speed 
TorqueFlite transmission is standard on 
the FireFlite (295-hp.), optional on the 
FireDome (270-hp.) and FireSweep. 

Dodge. The dramatically styled 1957 
Dodge has only one V-8 power plant, 
with a bore and stroke of 3.68 by 3.80. 
Displacement is 325 cu. in. and the com- 
pression ratio 8.5:1. Horsepowers range 
from 245 to 310. Intake valves are 
% inch larger in diameter, which of course 
improves breathing and power. The 
sturdy old six is still available, its com- 
pression kicked up to a spright! 


it’s NEW! it’s ALL IN ONE 
LEVEL- SQUARE TAPE 


Bui 
rate unbreak- 
able Level. 


IT'S A SQUARE! 
Accurate Square. 
Easy to use. 


Only $1.98 | 


at your hardware store | 


a 


IT's A TAPE! 


KEUFFEL & ESSER CO. 
Hoboken, N. J. 


This is the power saw you're 

reading about. . . cuts wood like a 

hot wire hissing through an icicle 
THE 


WRIGHT. 


POWER (1) 


World’s Safest 
and Most Talked About 
Power Saw 


Write for big illustrated folder 
show 


homes nd forms: 
WRIGHT POWER SAW & TOOL CORP. 


2K | 
Dealerships Available 


"119" 


Including Blo: 
fo.b. Sheboygan, Wise. 


Feature for Feature 


is your best buy! 


(QUICK-CHANGE) 


For development work, home repairs, a 
hobby or commercial shop—no other lathe 
in the low-cost field compares with this Atlas 
10” lathe. Timken tapered roller bearings, pre~ 
cision-ground bed, 16 spindle speeds, instant 
selection of 54 threads or feeds, complete V~ 
belt drive and power cross and longitudinal 
feeds are but a few of the many features that 
make it the most accurate and efficient lathe 
in its class. Send for the latest catalog today! 


7” SHAPER 
Atlas is the most 
practical 7” shaper TIMKEN 
++. and the greatest BEARING 
value, It handles the EQUIPPED 


complete range of 
shaping operations — 
quickly, easily and 
accurately. It is the 
only 7" shaper that 
is Timken bearing 
equipped . . . the 
only 7” shaper with 
roller bearings on 
countershaft spindle, 
cast iron bull gear 
with 1" face, and 
outside stroke ad- 
justment, Exception- 
ally heavy and rug- 
gedly built. Has 
ground ways, 4 
speeds, 5 reversible 
automatic power 
cross feeds, Send for 
latest catalog. 

WRITE FOR ILLUSTRATED LITERATURE 


Githas, Paes. Gmpany 
11.25 N. Pilcher St, ich. 
QUALITY MACHINE TOOLS SINCE 1911 
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TOOLS 
ZAR powsR 
“built bad make jt and take it! 


WIZARD 614" PORTABLE SAW: Cuts 2x4 at 45°. Ad- 


. Powerful 7 amp. motor. Special 
ts motor burn out. 

With rip guide and safety guard... .., $3995 
Other models $29.95 to $52.95 


‘Team up with WIZARD for a faster, easier job. 
‘These rugged tools are compact, easy to handle, 
yet big enough for any home project. Check 
the complete line of power-packed WIZARDS 
at your nearby Western Auto Store before 
you buy any tool... . then 


JOIN THE MILLIONS WHO KNOW THAT YOU GET 
MORE TOOL PER DOLLAR WITH WIZARD THAN WITH 
ANY OTHER NATIONAL BRANDI 


WIZARD Y%4" DRILL: 

Powerful, 2 amp. motor. 
Geared chuck. Locking 
trigger. Accessories and 


kits are 
$19.50 


available. 
Others $12.50 to $49.95 


Wizard BX, & gS | 


OVER 400 ITEMS FOR THE WORKSHOP 
Sold Notionolly by 


Western Auto 


STORES AND ASSOCIATE STORES 
NOTE: In some areas ofthe U.S. Hwa, Asha ad Meneses shy Nghe 
‘Westrm Aate Aneta Delers own bi stores set hei own pies, ers an ematins. 
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The World's Fastest Gun 
[Continued from page 140) 
that could be adapted to many industrial 
or manufacturing jobs that require a fast 
rotating mechanism. 

This rotating multi-barrel feature gives 
the gun advantages besides faster firing 
and cooler barrels. The latter, in fact, 
helps prevent “cook-offs’—the unwanted 
firing by barrel heat of a round of am- 
munition left in the chamber after a 
burst. 

Accidental firing, under any condi- 
tions, is prevented by a positive mech- 
anism. When this clearing device is on, 
a shell cannot move forward into firing 
position, but is diverted directly to the 
eject position. 

The new Gatling also neatly disposes 
of the dud problem. Since it does not 


The trouble with some people who rise 
to the occasion is they don't know 
when to sit down. 

Tie SWEWALE SUPERINTENDENT 


depend o own energy to fire, it 
doesn’t know or care whether it fires or 
not. A dud shell goes through the opera- 
cycle and is ejected in the same 
as an exploded cartridge 
The weight of the Vulcan has been 
| brought down to 300 pounds, but it au 
weighs about 2% times as much a: 
| dard, automatic aircraft machine in: 
Its astounding rate of fire, on the other 
hand, is perhaps 10 times greater. 

The Air Force's newly unveiled Lock- 
heed F-104 Starfighter, which was re- 
portedly designed for a speed of 1,500 
miles an hour, h bulge on one side 
of the fuselage that indicates it may be 
armed with the new gun. The still 
secret Republic F-105 fighter-bomber is 
almost certain to have the Vulcan. 

It is true that these jets won't be able 
to shoot very long with a gun that throws 
more tha ton of metal a minute. The 
ammunition weight would be too great. 
| But short bursts are all they will need. 

As one Army Ordnance officer put it: 
“With the Vulcan even a short burst is a 
rracks bag full of bullets.” END 


Easy desk and cabinets 
for kitchen corner 


These are a snap to build with Western Pine woods. 


A pleasure to work with, the low-cost Western 
Pines cut cleanly with either hand or machine tools, 
take all finishes easily. 


See these carefully selected, straight-grained, well- 
seasoned woods at your local lumber dealer's. 


finishes. Write for your Yacx copy to 
Westra Pixe Association, Dept. 524-1, 
Yeon Bldg., Portlan 


The Western Pines 


‘and these woods from the 
Western Pine mills 


\ 
Idaho White Pine! 
| WHITE FIR + INCENSE CEDAR 
H 
H 
H 


Ponderosa Pine 
Sugar Pine 


RED CEDAR + DOUGLAS FIR 
ENGELMANN SPRUCE 

| LODGEPOLE + LARCH 

‘are manufactured to high standards of seasoning, grading, measurement 

TODAY'S WESTERN PINE TREE FARMING GUARANTEES LUMBER TOMORROW 


_ Theres Big money | 


| A real 2 
PROFIT in 
MAKER 

for 
emergency 


repair jobs 
“Husky Boy” 


Hobart's 200 


amp. air cooled 
‘engine driven 
re welder 


welds 
anywhere! 


je these MONEY-MAKERS today! 
200 amp. light weight, tow 
‘cost "BANTAM CHAMP" is 
specially designed to let you 
‘40 production and repair 
work in your own shop. 


© 200.amp. ransronuen 
AC welder for operating on single 
Base 250 va power” fet tot 
ey toes tat woul Tas oso 
SY, sotacise Sad repat wok 


Welding lessons 
book. 200 pages 
self-teaching ... “ui 


only $1.00 


200 amp. AC Power—AC Welder 
‘Combination. Four cylinder air 

‘cooled engine, Furnishes current 
‘tor welding-power for running 
tools, lignts, ete. Mounts easily © 
‘on truck of trailer, 


Pa 


D “test 


See how it pays with the new iow cost 
Hobart welder. One of these easy to use models can 
become your key tool, in fact, the very method of put- 
ting you in business and more money in your pocket. 
Double earnings doing construction work, Cash in 
‘on the big demand for emergency repair work. Now 
is the time to get started. Get a HOBART welder. 
Hobart Brothers Co., Box P-116, Troy, Ohio, Ph. 21223. 
HOBART TRADE SCHOOL... learn arc welding quickly 
by actual on-the-job experience. Complete or partial 
= courses, G.I, approved. Non pro’ 


of arc welders ond ore welding 


MOBART BROTHERS CO., BOX P-K 
Without obligation, send complete details on; 
(Cl 200 amp. “HUSKY BOY" 
[5] 200 amp. “BANTAM CHAMP" 
© 200 amp. TRANSFORMER 
AC POWER—AC WELDER COM! 
ms Name 
Address 


city 
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CASITE sure 


ZIPS UP ENGINES! 


TUNE-UP 


when you 


GAS-UP 


A pint in the crankcase . . . a pint 
through the air intake . . . restores 
pep and performance—frees sticky 
valves and rings—keeps your engine 
clean or Double-Your-Money-Back! 
WASTINGS MANUFACTURING CO. HASTINGS, MICH. 


CASITE 


Buy these Hastings Products with confidence 
Casite, Wear Reducer, Piston Rings, 
Oil Filters, Spark Plugs 
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oe 
Lin a 
SCREWDRIVERS 


feel good inyour hands 


you do a better Job... 
faster. sier 


then you need screwdrivers, 
od ones... P&C, They're 
in quality: fire resistant, 


des that are U. L, Approved. 
Finest analysis steel bi 

juy your screwdrivers from 

the colorful P&C Tool Merchan- 

disers, in more than 12,000 stores 

coast to coast. Send 10c for cata- 


olf the 


point job with by 


A perfect 
trouble. Get your 7m 
P sen on 8 


PAINT CONDITIONER 


Devil Tools. vept. 130 
{| _ 2400 Vauxhall Rood, Union, N.J., U.S. A. 
eset Eco HON TOPPA SUES FR FS 
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‘cry_______rone___stare____ 


POURS eee | | Noother power tool offers you 
ns _soMUCH for solittie 


gE POWER 


pyseey WORKSHOP 


Start with the 
No. 888 


POWER UNIT \ 


THEN ADD THESE INEXPENSIVE 
| ATTACHMENTS AS YOU NEED THEM 
‘ ie, © 
icp Seo 
| 


é: gear Pay 


Bench Grinder 
$7.95 


& 


Orbital Sander 
$1745 


ct Spoed ond 
ip to 13/4" 
with Ys H.P, Motor 
Amazing new internally 


S*  reater productivity. 


Provides the correct speed and power for larger 
drilling, reaming, tapping and boring on light 
presses. Easily installed in five minutes. Adapt- 
able to all type machines. Spindle speed range 
approx. 4! 100 RPM. Made in 3 motor shaft 
sizes: %"—%"—X". Write for literature. 


FREE FOLDERS! 
‘Ask for them ot your 


Site THE PULL-GEAR CO. hardware dealer’ or y 
TERATURE 25429 Mound Rood write: 
ee MILLERS FALLS CO., Dept. PS-16, Greenfield, Mass. 


NoveMBER 1956 263 


Scroll-Sawing Simplified with a 
DREMEL Electric 
MOTO-SAW 


Handy for the hobbyist or craftsman 


UNIMAT IOWT voncsror 
caurresan, wane SUILonnt. negerise, An InvENTORS st 


lasts 


You do a professional job on any 
hobby or household project when you 
use a Dremel Moto-Saw. You just 
guide it—it does the work. High-speed 
reciprocating motor—easily cuts as- 
phalt and rubber tile, masonite, f 
mica, wood up to 34”. 


Blade holder faces four ways—saw 


moving parts—never needs oiling. Ust 
110-120 V.A.C. Buy a Dremel Moto- 
Saw today—the handiest tool you'll 


inciting Pattern Packet contains full-size patterns, for 
‘Projects. Include he house. si 
‘cnrring holder, ring-throwing 

ind ‘other uscful projects You 


number 


DIRECT FROM MANUFACTUI 
DREMEL MANUFACTURING CO Men-E-Uses 


126-b Wisconsin 


a Not Surplus..Not Rebuilt..But BRAND NEW! 


Sluggish appliance? ~ ead ree gee 


The, unequaled veracity of avriteation and 
Maybe all it needs is a drop of / / } | 


wide Tange of apd selectivity. of this wait elitale 
hates the need Yor expensive, sinele purpose power 

341N-ONE Oil. Quickly penetrates / 

and lubricates without leaving a 


ed nadetion 
gummy deposit as other oils do 


Mt mnt 


ite change of puters” Mteari-U srw Heeduetion Unit ol 
intagey “ Guiek Allzoment 
events rust, t00, 


‘eon i 
ction wns vo many 


‘*Subject to change 


‘without notion. 


aVrinal 125K you can ‘weld seta up to %s inch thick 
aie of either Lig or 20 volt line Broperiy wized: | 

Theat stages from 20 to 125 fie! and Tepalt 
‘metal around the bone. garace, farm or 

‘a Professional, No previgus experience or 
sicd Pu "do-t-yourssi gaatructions with 


WRITE FOR 12 MONTHS 


COUAAMMME picts ine of heavy ‘duty welding machines. IN 
PSOWNOME Desir inqsiries tavitea WS conTiNuous 
Laieadeous TRINDL PRODUCTS Ltd., Dept. T3-M OPERATION 


41807 So. Clark St, Chicaze 16, mt. 
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SPECIAL OF 
THE MONTH 


. ARMY POWER PLANTS | ScA8 Baton 


‘AC-DC_MOTOR 


grad nba 


te nlcatane eto baby 
Ee rence $42. te $9.42 Pod 


CUT tne Bout You NEED 


to any LENGTH 


HEAT AND BEND 
TO ANY suare // 


fT REROED STEEL RODS 
Your Hardware Dealer or Write 
REDL-BoLT, im 5544 Indangos Bid. East Cheap, tad. 


SAW SHARPENING IS EASY 


new Super Filer No, 11 joints 
ng both hand and elreular saws 
fo" to 10" with, all teeth the ort 
height, depth. iten. 
to use—when 


rue 
side pull i Complete itn ‘apeclal 


MONEY BACK GUARANTEE 


FREE CATALOG pein tet 


NOVEMBER 1956 265 


IRWIN auger bits 


make boring 
jobs easier 


Now bore faster, cleaner 
holes with an’ Irwin drop- 
forged auger bit. Irwin 
original solid center design 

ives better balance. Keen- 


Center Auger Bit — 


sharpened cutters pro- 
luce a smooth and accurate 
boring action. Special bit 
steel is hardened full length 
for longer life. It pays.to 


fret Bi eat P= 
ee ee ee 

Ege resin 
iar joie 


2) Expansive Bits 


ware dealer. 2 Tyee, 


SSS sccorst, oui 


i =~ Ivsted. Two. cutters 
sith sock 


Seed-boring eel 


FREE SOOKE 


1 solid cont 
the orialnl ee event 


Witming 
‘Obie, for your 


EASY TO HAV 
BEAUTIFUL WALL 


panel with 
philippine 
mahogany 


Easy to install—Easy to finish 
Long life—Minimum care 
Available in solid lumber 


or plywood 


PHILIPPINE MAHOGANY ade 
ASSOCIATION, INC. IDEA BOOK 


Dept. PS, 1017 S. Fair Ooks Ave., 
South Pasadena Colifornio 
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SAVE MONEY on LUMBER 
with the LOW-COST 


BELSAW PLANER 


© Convert Rough and Random 
Lumber Into Cabinet Fi 


ber 
‘and 6 inches thick, Turn out 
finished material st a traction of the cost you pay lumber yards. 
Big 42-inch-long bed makes to plane heavy, wide and long 
pieces. BELSAM sell feeds af 19 to $4 feet pet minute 
USE THIS ONE LOW-COST MACHINE for Planing, 
Jointing, Sawing, Milling, Tongue and Groov 


am quickly pays for Itself 
‘savings on raw materials and profits on. finished stock... a 
highly profitable machine for custom work. Compare Belsaw with 
any 12:inch planer on the market... Belsaw gives you more essen 
{ial features™yet costs you $50 to $125 less than others. 
‘Send Today for Free Literature on the 
Belsaw Multi-Duty Plane 


BELSAW MACHINERY CO 2067 Field Bldg. Kansas City11,Mo. 


PAGE \n- MACHINES 


Page Power Tools help the home 
handyman every step of the fob. 
precision-mode, 


Low Prices 


AvaMous MAME 
FOR THIRTY YEARS 


PAGE TOOLS, 1910 5. 81 St, 


‘ON C.0.. ORDERS WE REQUIRE A 10". nEPOSiT. Wt. 2¢ 
DIRZIUS MACHINE SHOP "T'", 1423-25 Se, Sind Ave Cleeve 50, Il 


Wonder-Paste makes paint, var 


nish, enamel, etc. come oft casily 
“not coat by coat, but all in one 
ing. Easily applied with a 


paint brush. Won't rin on upright 
Surfaces. Ideal for furniture, cab- 
iness, trim, floors, etc. 

‘At paint and hardware stores. 


DO IT BETTER 


peal 


FLAT SANDER 


and MUCH FASTER 


NEW 
Handy to Hong or Hou! 
DRILL KIT POLISHER 


with SIOUX TOOLS 


The Tools the Professionals Use! 


ALBERTSON & CO., INC., sioux city, 1owa, us.a. 
A PRECISION LEVELING 


INSTRUMENT for only $1295 


[,— better than any transit 


Pe as it comes to accuracy, the Levelall is A 
ter than any transit,” writes Mr. Richard S. 
Otto, The New LEVELALL is a 75’ transparent 
plastic tube with shutoff valves, mounting 
brackets and filled with a special, colored anti- 
freeze liquid —a precision leveling instrument, 


One man can do the work of two men and a 
transit, quickly, easily, accurately. With Levelall 
you can, without help, speedily level points for 
footings, forms, piping, batter boards, sills, 
lintels, floors, ceilings, masonry, roads, drive- 
‘ways, lawns — any type of construction work. 


Send today for your FREE copy of “On the 
Level,” a booklet that tells and shows you how 
to use the Levelall or, better yet, order a Deluxe 
Levelall today. Only $12.95, complete with handy 
metal carrying case. Money back guarantee. 


LEVELALL, 81K Wel 


ter St., Rockland, Mass. 
1 Please send G Begdor 50° Levelt @ 


het 
0 Mel 75"Deluxe Levelol 0 Ship ponpoid fl price 
@siz9s doned DD Ship ©. 0.0. 


Nome, 
Street, 


help yourself 
to the 
handiest 
plier 

ever 
designed 


No other plier does so many jobs so 
well as a Channellock No. 420. Grips 
anything from a small cotter pin to 
a 1%” hex nut. And what a grip! 
Just like a pipe wrench. What's mor 

Channellocks are streamlined . . . ea 
to use in hard-to-getat places, Ask 
your hardware man for a Channellock 
plier. You'll soon agree with thou- 
sands of other craftsmen , . , Channel- 
lock is the handiest plier of them all, 


D 


‘CHAMPION DEARMENT TOOL Co. MEADVILLE, PA. 
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Give a Wanted 
Christmas Gift 


MAKE HOME AND SHOP 
REPAIR JOBS EASY 
WITH THIS 


i 


a 
— 


= FRE 


HANDY TOOL SET 
‘No, 2022-HB 


$57-45 


Here, in one 

convenient set, are the 

basic tools the handyman 

needs for a variety of home and shop repair 

jobs and hobby work. Makes a wonderful 
Christmas gift. 

Made by Snap-on — first choice of profes- 
sional mechanics — this set contains hammer, 
Phillips and standard-tip screwdrivers, screw 
starter, six open-end wrenches 3/8 to 15/16 in., 
three types of pliers, two adjustable wrenches: 
vise-grip wrench, pipe wrench, hack saw, steel 
rule, file, tin snips and putty knife. Set fits 
neatly in strong, heavy-gauge steel box. 

‘Snap-on tools are quality-built to outlast and 
outperform, Order your set now. Send check or 
$5 down on cod. orders. 


SNAP-ON TOOLS CORPORATION 
060-K 281h Avenue * Kenosho, Wisconsin 


Enclosed is $57.45 ($5 on e.0.d.) 
Send Set No, 2022 


Send catalog O 


City Zone 


3 to 5 an on 


IN SPARE TIME 
—___ 


WITH NEW FOLEY 
PRECISION GRINDER 


| Some Pew Girne Peer Precision arinder 
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SPYRAL BLADE 
‘SAWS METAL, WOOD, PLASTIC, ETC. 


CUT RADIO CHASSIS HOLES 


accurate round, square, key, 

in metal bakelive 
with GREENLEE Rai 
Simply cura with a wreac 


W 1-1/2 MINUTES OR LESS 


‘CAMELS HAIR BRUSHES! 
SURPLUS! 20 for $1.00 


LABAWCO PUMPS, Belle Mood 4, Nod. 


KING MIDGET 


cars: Or sefid' $1 {refunded ‘first order) for this plus actual 
SSsembly book and’ service manual 


MIDGET MOTORS CORPORATION, ATHENS 2, OHIO 


America’s first and finest Reciprocal-Action Saw 


NEW WHIZ SAW MODEL NO. 10 


complete with 
3 blades 


OUT - PERFORMS 
HIGHER PRICED SAWS 


Extremely high powered and low, low priced. 
Forsberg’s n Whiz-Saw — Model No. 10 — 
rips and cross-cuts one inch lumber with ease 
and speed — 3250 blade strokes per minute, 
Makes inside cuts without boring a starting hole 
«+. handles easily . . . safe to operate . .. guar- 
anteed for long service. Made by the Mfr. of the 
“original Whiz-Saw.” Now available at leading 
hardware stores. Choice of 4 models with 1” or 
2/” cutting capacity. 

THE FORSBERG MFG. CO., 


1 Bit to DRILL-REAM- SAW / 


= Fits any %" or 3s” 
Ss, 
Ca mite own kr stecter| hole: ord 
= straight, curves, ot angles. Made o 
SS Sinon cs 
TH Snat Hle Spocd. Saboe resistant 


Replaces $50 worth of cutting tools 
New, Low Price 


Money Srey INTERNATIONAL TWIST DRILL CORP. 
DEPT. 11-5 61K Wyandotte, Kaneae City, Ma, 


"D0. 


with clothe 


(At your dealer, or order direct, (Dealer 


SEAL-TITE PRODUCTS CO. 
7508 San Fernando Rood 


GIVE THE 
WORLD 
YOUR ies 
CHRISTMAS WELCOME 


with these decorations you make 
from full-size patterns 
40" TALL 


a ; 
Picture these cheerful figures in front 


of your own home... brilliantly colored and near life-size, 
‘And you are the artist—because you make the figures, of 
int them, or arrange them in Your own personal Way. 
‘ou do allthis and get professional results... with the 
help of Easi-Bild* Patterns and Homasot 
¢ full-size patterns specify all materials and the right 
tools, give you complete instructions. From there on, the 
craftsmanship is all yours, because now you know where 
to start and where you are going. 

‘The Madonna Outdoor Greeting Card—4’ high—gives 
your home the quiet beauty of a cathedral, with its stained: 
glass effec, Santa and the Reindeer stand 40” cll and the 

¥s'shigh Sleigh is a real, chree-dimensional sled. The 
Jolly Snowmen Greeters are a cheerful welcome on your 
iront door. Sound-deadening 
Trainboards and Chrisemas Tree 

Platforms are easily made with 

Homasore in. any, shape 

in sizes up co 8" x 14. 96” | Qhriginas 

Greetings 


30" TALL, 48” LONG. 


weatherproof Homasote is free 
from splinters and long-lasting. 
Homasote Insulating-Building 
Boards and Easi-Bild Patterns are 
carried by your lumber dealer. 
E Ee) sma the ae 3 your 
oc dealer, or 80 order the al 4 
terns separately, use the coupon 46" HIGH 
below. Four lealer can also furnish you with the figures 
already cut out and a painting pattern, if you prefer. 
Making your own Christmas decorations is real fun for 
your family, club, or school group. Whether you simply 
paint the cut-outs, or build the complete figures, it's easy 
with Easi-Bild and Homasote, Start your project now by 
Ihailing in the coupon! "TM. Ree. Bst-3ld Pattern Company 
MAKE it at home...with HOMASOTE 


HOMASOTE COMPANY, Dept. L-1, ‘Trenton 3, N.J. 
woos fOr whieh send the fallen 


Jolly Snowmen a5¢ [1 Steleh=S0¢ "C1 Nativity Scene=$6 
5 Madonna"soe {i Send name of nearest Homasote Dealer 


terns: 


--ZONE,.. STATE. 
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Get This NEW 


Catalog of 


REPAIR MUFFLER AND 
EXHAUST LEAKS in.10 min, 


Holi GuN-cuM 
*MUFFLER@SEAL 


|| Bnclosed find 35e. Rosh me new Woodworkers’ Catalog Handbook. | SEDER TRECT OR at 
[| VYKE MFG. Co., N-4ise 


1 

Naw 
[Name 
! 


Wo, a 
KNIFE SET 
$4.20 


X-ACTO, INC. 
7 Von Dam St. 
tong Island City, 

WY, 


KNIVES © TOOLS 
HANDICRAFT KITS 


” SYNCRQ 


2500 


JIG SAW 


_— 


MAKE EXTRA PROFITS ve 


Set 400 teeth per minute on 
band saws, 4 to 16 point, 


Full 30" Throat 
< ‘accurate, true hammer- 
il action sets teeth 
‘ formly, eliminates tooth break 
= — Used profitably by saw sh 
oo manufacturers everywhere. Every 
machine positively guaranteed! 

Write for details — today! 


favorite ts "industria 
anew Table 


wed 
Four ol denier may not hae 
foeice Seta ra 

; wan BEAVER MFG. CO. 

SYNCRO CORPORATION, Dep. 2-8 Oxf, Mich, USA. ‘Bhses opie ayeqyE™ «INGLEWOOD, CALI 


World's Largest Makers of Reciprocating Motors 
210 porutar science 


UNCLAIMED MICROSCOPE SHIPMENT! 


Message to POPULAR SCIENCE READERS: We have been fortunate in being able to purchase on unclaimed ocean 


shipment of student and professional microscopes at abou! half normal price. We are hoppy to poss 1 
to you. These instruments moke wonderful gifts for adults ond boys Pa girls who hove begun to 


in nature, Order now. The supply at these prices is limited. All I 


200%, 300x MICROSCOPE 


ring beaker — 
This model is p 
Water, Thouronds or 


151 POWER SPACE 


COMPLETE WITH HARDWOOD CASE 


‘An ostronomicol telescope with 
Mondard observatory 


tall or of 
which bi 


order. % deposit for C.0.0. 
10-day money back guarantee. resid. add 4% state tax. All 
Instruments shipped well packed and insured. 


BIRCH TABLE LEGS—TOPS 
PLYWOOD—FURNITURE KITS 


Bulld, attractive, modern furniture pieces 


Smoothly sanded with brackets, ready to, 
tach and finish. Set of 4. only $8.78 ppd. 
Also Aluminum Folding Legs. $8.08 set ot 4 
Order now. Write for FREE CATALOG of 
Suality furalture: kits. legs, tops, plywood, 

IRCHWOOD INDUSTRIES 
Fitchburg, Mass. 


MODEL 300 KIT—28 PIECES MODEL 300 
cS BR microscope 
INCLUDES TRIPLE TURRET 100%. ote 
TRIPLE TURRET 


100X, 200%, 300% 


This is the bosie in 


|, ‘bedded and 
toe coreying 


8 ere precision ground o} 


MODEL 800 
PROFESSIONAL 
MICROSCOPE 


seving on 
toke an interest 


pticol gles I 
> 


akrom 4371 SUNSET BLVD., LOS ANGELES 27, CALIF. a 
EG SUN Can CRM ene] 


The CHRISTMAS GIFT for Lifetime Enjoyment 


, WELD IT YOURSELF IN A_JIFFY! 


ely and easily 
porch railings, fences, knick- 
this fine equipment anye 


lacks and other 
fe can do professional-like work With 


Bronze, Aluminum and 
‘wrought fron furniture, 
I speciaities. With 


tle 


practice. ‘The Dynamic is an industrial type transformer arc welder 
Sesigned fo operate trom any properly wired 110 volt AC line. 


‘Arc Torch FREE to complete your welding workshop. Order TODAY! 


Ae &S NOW as 2 FALL SPECIAL you will receive an $8.00 Twin Carbon 


“ Uterature on lerger equipment available on 
DYNAMIC WELDER COMPANY, 1808 5. Federal Street, Dept. D3-M, Chicago 1 


st. 


Only, $38.50 


world’s most complete \ 
electronic buying guide 


ALLIED’S 1957 
ELECTRONIC SUPPLY CATALOG J 


356 


value-packed 


World's Largest Stocks... 
Everything For Experimenters, 
Builders, Amateurs, Servicemen, 
Engineers & Hi-Fi Hobbyists 


ing in El 
systems and component 
builders’ kits (see the fi 
KNIGHT-K1T i 
phono equipment; TV tubes, 
antennas, accessories; Amateur 
station equipment; test instra- 
ments; industrial electroni 
equipment; plus the world 
stocks of parts, tubes, trai 
tools and book: 
everything in 
send today for your FREE 1957 
ALLIED Catalog! 


Everything in Electronics 
From One Reliable Source 


ALLIED RADIO CORP., Dept. 7-L1-6 
100 N. Western Ave., Chicage 80, Ill. 


O Rush FREE 1957 ALLIED 356-Page Catalog 
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DO! 
YOURSELF 


It’s Easy 
With... 


ings really @ cinch’ 
when you wre time- 


16-page how-to-solder 

booklet. At your dealer or write direct. 

KESTER SOLDER COMPANY 
39, Hin 


iCal CAN SAVE YOU 94%! 


‘Sead E AEN a9 7 Murtrated BOOK of BIO WAN SUR 
POLES er naethahone Wart 


AIRCRAFT STARTERS .. 


‘AC or DC 


ELECTRIC WELDER 450° <ir 


all-metal welder 6: 
‘Weld 


ESGin 


ie 


Stock. Can also quote ‘on special gears of 
uy kind. Send us your blueprints nnd it 


ule 
Send for Complete Catalog No. 220 


CHICAGO GEAR WORKS 


eens 


uaz, cemanene, 


A “SURE-FIRE” GIFT for | 
discriminating Home-Handymen! | Mammoth 


C11 1-rC it e 1956 Wholesale 
Racwestum i a EL 4 Tool Catalog 

NOW .... “Professional” accuracy 
at DO-IT-YOURSELF prices! 


TOOL CATALOG 


And 
you'll find 
F easy-to-hold 

hand holes 
in 24” & 28” sizes. 


4 sizes 12”, 18", ar 2 fe 


a Na 


du-rite 


¥ AT YOUR DEALERS, or write 
J. H. SCHARF MFG, CO, 6120 Binney, Omaha, Nebr. 


= Heavy Duty Bench Type 
ALLEN PUNCH PRESSES 


No, INVESTMENT REQUIRED, 
BUY AS You 1. 

° INEM 
TORY AT YOUR FINGER TIPS 


oi 
ois, Your copy of this 126 page catalog known enly 
Sone by return mail for 25e te you. 


Albert Constantine & Bon, Ine., 2054-€ Eastehester Rd., NLY.C. 61 ENCLOSE '$1,00 FOR 
DEALER'S 1956 MAM- 
MOTH TOOL CATALOG. 


NOW You Can DRILL, SAW, REAM, cuT 
ALL WITH ONE BIT! 


"side cutting sec- 
Designed to cut 


\ 
heck or money order today. Desler 
inguiries ve Tae! Rmer Git Z 
BEAVER DRILL & TOOL CO., 30 Mee Tratena, Kanes Cin, te. 
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Be Generator Cnty) — 
Sas 


[Rv GENERATOR KIT sack netnts or OE , Rates 200 


§ ERO Lrg FILM us your orn. Makes 


ave ieee "GOST 81E5 per 


WELDER 


Made to order 
for... 
HOME SHOPS 
REPAIR SHOPS 


115v/230V 
WRITE TODAY! 


MARQUETTE MANUFACTURING COMPANY, INC. 
307 EAST HENNEPIN AVE. @ MINNEAPOLIS 14, MINN, 


ONE-BAG MIXER THAT TRANSPORTS 
Us 


UNIVERSAL 
248 NORTH MOSLEY + WICHITA, KAR 


\Srr kip. tin. 
Gov costs 


MICROMETERS ‘Chrome pis 
Shea ee 


ye 


AIRBORNE SALES CO., wwe. veer. Ps 56 


8501 Stellar Drive, Culver City, Calif 
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REE 
AMERICAN BUYERS SERVICE 
[HERTEL STATION, DEFT. 8, BUFFALO 16, NEW YORK 


GLUE INJECTOR 


No Vial Leaks if you accidentally drop the 


~~ EMPIRE ~~ 


abt Mosnesion oy Aluminum 
24", $8.00, 28", $9.00, 
45, $14.50. 


Pt 


EMPIRE LEVEL 


MFG. CO. dept r3, mnitwoukee 13, Wis. 


THER 


WEATHER 


Get a warmer, more comfortable home AND 
save up to 20% on fuel casts with INNER-SEAL 
weather stripping on your doors, windows, 
storm windows! 

INNER-SEAL is waterproof, tough, flexible; 
easy 0 install; lasts for years. Spring steel wire 
molded in neoprene-coated, sponge rubber 
assures tight seal, Has Good Housekeeping 
guarantee, 

Buy it in exact-length ““do-it-yourself™ paks 
of in bulk at hardware, variety stores, building 
suppliers. Get free weather stripping booklet 
"Why Shiver” from dealer or write Dept 


BRIDGEPORT FABRICS, INC 


wooD 
FINISHING =< 
made males 


Be an expert, use 
Deft. SEALS, PRIMES, 


FINISHES. Dries in 30 minutes 
No thinning. Semi-gloss interior 


we deft 


Be GOOD to your WOOD, DEFT-finish i 
DESMONDS, 1826 W. 54, Los Angeles 62, Colif. 
OWw- TH QUICK-WAY TO SHARPEN 

ALL CIRCULAR SAWS 


Free Booklet 


your own power table, Fits regulor er redial swing tables. 
Order today. Send check, cath, or money order. We pay pestoge. 
FREE Booklet—How to Sherpen Cireulor Sows. 


QUICK-WAY SAW CO., 134 Tompkins St., Cortland, N.Y. 


LOOK! All New- All Precision - All Deluxe 


SUPERSHOP MODEL X 


YOUR FREE 
HOME TRIAL 


Never before have you 
seen so much deluxe, pre- 
cision-built power tool 
workshop at any price! 
Designed for the man who 
wants the best. Massive 
cast and precision-machined 
headstock, self-centering 
inverted “V” bedways (like 
precision metal lathes), 
clusive non-riction speed ~ 
changer, extralarge cast 
and precision-ground saw 
table. 100% ball bearing, 
lifetime-lubricated. You 
save by ordering direct 
from factory. You are in- 
vited to test Supershop 
Model X in your home 
FREE. Mail coupon or post 
card for FREE brochures, 
Photos, details, specifice 
tions, accessory list —and 
amazing freight prepaid 
FREE HOME TRIAL PLAN. 
All free. 


MAIL COUPON OR 
POSTCARD TODAY 


Hor. Drill Prese 


POWER TOOLS, INC. seioir, Wisconsin 


4 
289 Yates A i 
' 
i 
1 
1 


passesan9 
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A “GIFTED” GIFT 
BANISHES HAND- 
SANDING FOREVER 


BUILD Sw PoweR TOOLS 


Save up to 80% 
sanding time, labor 
INSTANT 
SANDING OF: 
Fluted Areas 


Curved Surfaces 
Recesses 


Holes 


sos 
ome ‘a aad Irregular Shapes 


Like a dozen hands stroking che sur- J —ond of course— 
face every second, Sand-O-Flex f} Flot Surfaces 
Sanding Wheel is the perfect con- seine 
tour sander. Firm, cushioning banks 


Of bristles back up the projectiog ff For Wood, Metal, Ee + Start a NEW BUSINI BUSINESS. 


mache POWER TooLs sist! 


strips of abrasive cloth, forcing 


or Add to your 
‘resair Bnlnere 

ULL PIPE WRENCHES 

TAPS & DIES 

CIRCULAR SAWS 


shafe, Adaptor for 4" elec. deili 73¢, 


$508 PD. Con Check of MO. 
2.600. None. Bose 


Dealer Inquiries 
Cartridges 47e) Invited 


ny Furie re ols 


De 


ery send chee ranteed 
8.6. 


CAROLINA murwooo co, a8 Stir St, Columb 


Does More Jobs Easier 


Than Any Other 


Lx Z 


3 
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SAVE ro 50% ov XMAS uA eit, 400 RPM-» HP POWER SAW 


A FINISHED 2x4 LIKE 
re KNIFE THROUGH BUTTER 


DING MACHETE 
<-> fed CEATHER: Westen | 


- fi 
CE (E SELECT 
bE Manoewny 
PLYWOO, 
DIRECT FROM IMPORTER 


SME 50% Pe nese 
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“Tin Goose” Is Flying Back 


[Continued from pase 133] 


the choppy water 500 feet below. No- 
body ever fished the engine out to see 
just what went wrong. Maybe the crank- 
shaft broke. Anyway, the pilot heeled 
the old bird about on her two good 
beaters and headed back to the field and 
got the other Ford. All 14 of his pas- 
sengers were aboard when he took off 
again. 

The Hayden Corporation's 1957 ver- 
sion of the 1925 Tin Goose will be 
called the Stout Bushmaster, after the 
late William B. Stout, who designed the 
Ford model. Bigger and faster than the 
Ford, it will be powered by a trio of 450- 
hp. Pratt & Whitney engines and will 
cruise at 125 with a gross load of 12,500 
pounds. Its cabin and fuselage will be 
18 inches wider, increasing cargo space 
by 180 cubic feet. The new model will 
carry 21 passengers. 

The Bushmaster will cost about 
$100,000; the Ford sold for $60,000 when 


first produced and was going for $37,500 
by 1932. 

The Bushmaster will have trim tabs 
for both rudder and elevator, and toe 
brake controls. Overall modernization 


There are two kinds of antique furni- 
ture—the kind that is too uncomfort- 
able to sit on, and the kind that's too 
comfortable to get up out of. 

Tum, Swewana SUPERINTENDENT 


will include internal control cables, hy- 
draulic landing-gear struts, and a full- 
swivel tail wheel. 

But the jet-age trimotor will be no 
robot-guided luxury liner. Hayden says 
it will come off the production line as 
a “rugged, basic and reliable airplane 
containing only the instrumentation nec- 
essary for contact flying in underde- 
veloped regions.” END 


circuits revamp its insides. 
‘4 
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NEXT MONTH: 


All About the New TV Sets 


What's with TV sets this year? You'll get the facts and fig- 
ures in the December POPULAR SCIENCE. There are more, 
cheaper color receivers—but is ’57 the year for color? The glam- 
orous portables are catching every 

stack up against the old reliable 2l-incher? And plenty’s hap- 
pening to that old reliable as automatic manufacturing and new 


This special television feature will give you the whole story: 
what’s behind the glowing screen, why 
than another, plus specifications, set by set, for the major makes. 
For the complete factual report on television-1957, don’t miss the 
December POPULAR SCIENCE. 


’s eye—but how do they 


one circuit works better 


This one 


{UM 


32RT-Q4X-HSAI 


Belt Driven A. C. 
GENERATORS 


trem 21010 


we gta, oe 
ceo ney th seantas 
eee a 
Ee cerry races 
Srlccarar aut 
fox tescre Pence 
Pac Saini ei He Eh 
Fes 


Model 700—780 WATTS 
FO. Chicaro 59.50 


Boer weed 49.50 


GROBAN FOUR-WAY 
OPEN CENTER HYDRAULIC 
CONTROL VALVE 


eutral “ppaliion: or "a 
‘wit one double acting cyl? 


ed. Can be 
OF mounted ‘in 
ie threaa Tne 


ieato 21. 
DOUBLE ACTION 
HYDRAULIC 
CYLINDERS 


iene 
ink, atsbose and, ssn. if 
a8 ie Gath 1800 bet Pum 
Preweurer Gee “see? tubing A 
Linge tition $6. pipe, tirent 
een kere air stra 
iba POW Chicas 25.00 
bore, 26° 
0 Tos: wlth 
T880"ive pump prosgure’ Great 
tart toaBart ot 
‘eel piston Tod. 
Pompald 


a = 


sure applied. 

oe tubing 

\dipiors 0 Dips 

Se-each Tenge 
‘Shipping Wel 

28p Shipping Welght, 


. 23.50 


GROBAN BARGAINS 


SURPLUS & NEWLY MANUFACTURE! 


SPECIAIS=> 
TAETORTOYOU-RLE 
PORTABLE ELECTRIC 
UGHT PLANTS 


Freeser, incuba 


ena 
eee 
iy ts 


4000 WATTS OUTPUT. continuous duty. 135 Volts 
AC. 60 eycies. 3 amps. Powered by husky, 
Starting Clinton engine. Engine and kenerstor op- 
Srate at 3600 RPM. for maximum efficiency 


M15 V.A. C. gene 


{ng Inexbena 
Sip. Wes 100 tin. 0.0. Chicago, 


RAND NEW 
HEAVY DUTY TWO UN 


VICKERS HYDRAULIC PUMP 


Brand New! 5-TON BLACKHAWK 


HYDRAULIC LIFT KIT 


D.C. GENERATORS 


IDEAL FOR WELDING GENERATORS 


setae 


Toad) machen 
seirelsion aeetatt 
in fectime 


ALL BRONZE 
CENTRIFUGAL 


HOBART 2 H.P. 12-24 VOLT 


ELECTRIC MOTOR 


ITEM 2315—Rated 24 voltsD.C,, 
50 amps, 4000 1PAMC Hag 9 
Spline “shaft on’ both’ ands ‘of 
Brotor, “ball bearing "construe 


Siectrie 

wheel 

Chair 

Sign Popular Mechanies “March 
en A833. Convertible (or es 


F.68, chicago ...... 


GROBAN SUPPLY CO. o-~ Ei] 


1139 S. WABASH AVE., CHICAGO 5, ILL. 
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TIME PAYMENTS 
only 3Ya% interest 


Yes, only 314% interest on 


Morefor\our Money 


If there is any one reason why South Bend Lathes 


original unpaid belance. 
low down payment and 
balance in up to 24 equal 


are so popular it is because they represent the maxi- meat ee 


mum value per dollar of cost. We invite comparison 
feature-by-feature with any other make, and are 
confident you will find South Bend gives you more 


for your money. Send coupon for catalog. 


HARDENED BED WAYS 
Hardened and precision ground bed 
ways can be supplied in lieu of regular 
at small extra cost—also hardened and 
ground cross-feed screw. 


tassts Cl witaer cains CO ottes CO Znkriss CO) whens 


Street 


SOUTH BEND LATHE 
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FOR REPA ee AND TV 


Superior’s New Model 670-A 


SUPER METER 


‘A COMBINATION 
VOLT-OHM MILLIAMMETER 
PLUS CAPACITY REACTANCE 
INDUCTANCE AND DECIBEL 
MEASUREMENTS 


SPECIFICATIONS: 
7.5/15/75/130/750/1,500/7,500 Volns 
KG. VOLTS: 0 to. 15/30/130/300/1,500/3,000 Volts 

OUTPUT VOLTS: 0 to. 15/30/150/300/1,500/3,000 Vols 


The Medel 670A cames hewsed, Ino ragged crackle 
Siished steel cabinet complete with test Tends und 
“pertinglnstvetins. 


b: ed ese 


jor's new streamlined model TC-55 


UBE TESTER 


‘QUICKLY AND EFFICIENTLY TESTS RADIO 
AND TV TUBES INCLUDING: SEVEN PIN 
MINIATURES; EIGHT PIN SUBMINARS, 
OCTALS AND LOCTALS; NINE PIN NOVALS 


mer pin 


‘ebtolute minimum. Any pin moy 
in ond ony other pin, or even 


the yeltoge epplied between thot 
the “hopreop.” 

CHECKS FOR SHORTS AND LEAKAGES BETWEEN ALL ELEMENTS. 
‘The Model TC'35 provides © super semitive checkin 
{or shorts end leokoges vp to 3 Napohme Seivree omy ond ll 
ELEMENTAL SWITCHES ARE NUMBERED IN STRICT ACCORD. 
ANCE WITH RIMLA. SPECIFICATION. 

One of the most important improvements, we believe, is the foct 
hot thet poution fest-ction snap awitthes ore ll numbered 
inexact eccordonce with the stonderd RAMA. numbering system 
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